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1

User Application

TX03 CMSIS Driver

[ZLAE
A7 T)5r—a30 /— DY TNTATS LI, EE8TALaTMPM384FHTY , &9

LTOTS LI, EEMCUNBKREZ B TEITIHLIICHETWET . o TLT0s5
LRAD—MERYHLTEFATHLET. HETHHETBFSELIENTEES,

Bm=E

TXOIRYTTFILRSANETROLIIFERLET,

Application Programs

<>

TMPM384 Peripheral Drivers

Core Peripheral Driver

ADC CG GPIO WDT OFD

Drv Drv Drv Drv Drv
ENC FC UART SBI SSP RMC
Drv Drv Drv Drv Drv Drv
PMD TMRB DMAC VLTD RTC IGBT
Drv Drv Drv Drv Drv Drv

TMPM384 Peripheral Register & Interrupt Vector Definition

<>

Hardware

TMPM384 Hardware

3 ERT5HHEE

e FrrIL R kEA

H0y4 / E—REIHE ynvsx7 | ER:CGHUTIL
(CG) PLL PLL on
EHEBNE—R - {#F: SLEEP £—F
SysTick - R
DMAC DMA1 f/: DMAC Y7L
VAV FRyI 847 (WDT) - fEA: WDT 7L
SLEREIY A A (INT) INTO FAR: CGHUTIL
27 ILF £ JL(SIO/UART) Slo1 {#F: DMAC _UART 427 )L

. . SSPO fEFA: SSP ErE Y FIL(TX)
FIRALIT7NALIIT=R(SSP) ogpr fE5F: SSP 8254~ T L(RX)
YT IWINRA 2R T T—R(SBI) SBIO #R: YRA(TX)
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B FrRIL ER/kER
SBI1 A AL—T(Rx)
JEIVHIEHEE (RMC) RMCO f£A: RMC 1§58 %2(E
/A TMRB Y7L RARA
TMRBO -
16 £YF5A<(TMRE) f#/: TMRB 4> 7)L: PPG H
TMRB6 4
. MPTO /A IGBT 4> F)L: PPG tH A
16 e RIS MPT1 f$/: PMD H>7)L: Gt B
RTC - f#EA: RTCHYTIL
B #&EEE (OFD) - fE/: OFD 4> 7L
BIE B (VLTD) - f#E/A: VLTD 4> 7L
IToa—% AAEEE(ENC) ENCO A ENCH> T
12 Evk10 Ewbk AID 32/ —% AINS f£RA: ADC T—41)—F
Flash - FR: FCH2 T
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4 Yn¥FF&

AYTNTOT S LI, TMPM384FHER—RERWTT RSN TWVET , L TIZ, IwmF A

BEHRBALET,

Pin No. InF A& &
92 PHO/AINO/INTO SWo0/4
93 PH1/AINL/INT1 SW1/5
94 PH2/AIN2 SW2/6
95 PH3/AIN3 Sw3/7
33 PTO/TB8IN LEDO
34 PT1/TB8OUT LED1
35 PT2/TBIIN LED2
36 PT3/TBOOUT LED3
20 PC1/XO0/SPODI/SCLO/SIO < X4(SBI0) SCLO
21 PC0/UO0/SPODO/SDA0/SO0 <Y X4(SBI0) SDAO
29 PG0/UO1/SDA1/SO1 AL—7J(SBI1) SDA1
30 PG1/X01/SCL1/SI1 AL—7(SBI1) SCL1
14 PC7, MTOIN IGBTORJHA A S
15 PC6, GEMGO IGBTO EMGA 11
17 PC4, MTOUTO00 IGBTO PPG 10
16 PC5, MTOOUT10 IGBTO PPGHH 11
52 PA5,TB60OUT TMRB6 PPGH 1
50 PA3,RXIN RMC®{g
18 PC3 SSP SPOFSS
19 PC2 SSP SPOCLK
20 PC1 SSP SPODI
21 PCO SSP SPODO
52 PA5S UART1 TX
65 PNO SSP SP1DO
66 PN1 SSP SP1DI
67 PN2 SSP SP1CLK
81 PN3 SSP SP1FSS
100 PIO/AINS ADC AINS
12 PDO/ENCAOQ/TB5IN/INTC ENCAO
11 PD1/ENCBO/TB50UT ENCBO
116 DVSS GND pin
117 DVDD5 +5V
29 PGO/ UO1/ SDA1/SO1 PMD UO1 output
30 PG1/X01/SCL1/SI1 PMD XO1 output
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Pin No. ¥4 Rz
31 PG2/VO1l/SCK1 PMD VO1 output
32 PG3/YO1 PMD YO1 output
43 PG4 / WO1 / MTOUTO1 / PMD WO1 output
MTTB1OUT
44 PG5/Zz01/MTOUT11 PMD Z0O1 output
MTTB1IN
45 PG6 / EMG1 / GEMG1 PMD EMGL1 input
5 BRRE
TRICHAERREOERERLET:
TMPM384
CG
DMA SBI
Regulator [« -»{ ADC TMRB
TX/RX )
RTC UART2 [« —-» PC(Terminal software)
Remote signal
VA% receiver < » RMC VLTD
OFD | PMD SSP
WDT | ENC
LCD, LED |« » IO FLASH IGBT
1. N—FDz7:

TMPM384 FE{lirR—K+TMPM384FDFG

2. BRFEY—IL:

IAR #1:

1) J-Link: IAR #t&4 J-Link-ARM 7.0/8.0

2) IDE:IAR #t# Embedded workbench 6.40.2
KEIL #t:

1) u-Link: Realview ULINK2

2) IDE: KEIL uVision MDK 4.54

2 ENC/PMD Yo7 )L EIEBIEILRDEY TY,

IAR:

1) J-Link: IAR J-Link-ARM 7.0/ J-Link 6.0

2) IDE:IAR Embedded workbench 6.50.1 version
KEIL:

1) IDE: KEIL uVision 4.60
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6 HERESREA

6-1 EIMFE—FZER

TMPM384 (21X 5 DD EEE—FMHYZET: NORMAL, SLOW, IDLE, SLEEP, STOP £—K
IDLE, SLEEP, STOP E—KIZIEHEBEHE—FTI,
BHEHEENDE—FIZBTITHICIE. VAT LSEILI RS STBYCRO<STBY2:0>[ZT IDLE,
SLEEP, STOP E—FDWWF I ZFEREL. WFI (Wait For Interrupt) Si 8 & E4TLET S

> NORMAL E&—F:
CPU a7 B LU REBAN—RIz7EEEYI DY (foscl F£i=zld fosc2) TEIMESEHE—RTT,
)ty EBREIE. fosc2(NE =R AvY)IZ&dH NORMAL E—RIZIEYET ,
#/E: Yo TOYS5 L%, SLEEP E—FOMAFERALET,

> SLEEP £—K:

SLEEP E—KTI&. EFEFEIR(fs). RTC. RMC MEELET , SLEEP E—Kh\EEirEhbE
SLEEP E—FABITTIEMDIMEE—F~ERL. BMEZRIBLET .

RTC EIYiA# . RMC EIYiA A, SHEREIIAA T SLEEP E—F&RTEE T,

#R: SLEEP E—FDH 2T INTOI S LIK. CC DHIZEENTLET,

Instruction (WFI)
NORMAL SLEEP
mode mode
Interrupt

6-2 ADC

CDHIIE. AINS(pin100)[ZiEfEESNT- VR2 DIEZZEET 3 H L TILTAYSLTT,
BIFEESNE-BEEMBEIZLY. FHER—F LD 4 D0 LED O SiRRERELZELE Y,
BEEENAEWNEE ARERNEEYET,

HUoTINTOTS LD —UR:
1. ADC/HRAYYI%HRELET,
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AD FrRILERFZ—R)HEFIRLET,

BEEE—FEZELELET,

ADC [EIRRZEFRILET

AD ZH#ERIRLET,

AD TR T TMBERZIEL . ISHERICK>T LED RikMEmREAELET.
FIE 6 ##YEBLET,

N o g eDd

6-3 CG

6-3-1 INJ—FE—FZEH

COBIIE. CPUDEEFE—REEREYHH LTI TOYSLTT, NORMAL & SLEEP D 2 €
—RDHFIR—LLFET, /NT—E—FEYYBEZDITFEF—ZRL TS,

REDE—F F7o3ar (Key) BhE LED &R

NORMAL SW1 Z#3 NORMAL-> STOP1 4 LED HUT

SLEEP SW1ZEREY STOP1 >NORMAL 2 LED 54T
6-4 DMAC

6-4-1 AEYUHSEDE R

ZDflE. DMA A¥ DST_Buffer[Ic7—4% 8% L . TransferResult EHELLET 58T )LT05
J.LTY,

6-5 FLASH

6-5-1 Flash 27y

ZOBIE, Flash DRSANEFRALTHB ISV AT DEERVBEEZAHAETSIYTILT

OJ35.4LTY,

ZOTOTSLIE. VT LVFVTE—RD/—TILE—REA—H—T—rE—FTEFTLET,

—JeybEE: E—FHIE. EEAHIL—F2(I5v> 2 API), BLiE)L—F O THRREINET,

E—RHEL—F: A—Y T E—FFLIE/—TILE—FDHEETVET,

R IL—TF . EEFAHIL—F % Flash > RAM ~NERELET,

-EXAHIN—F:RAM L TEEL., 7592t DTOSSLAETOYSLBDI—FEANGE
AFET,
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TOSHIBA

— AT 5L AB (VEYRBEIME) EFFIITIYY A AEIITEZTAFNTOET,

—7045LAB(A:LEDODAYTELCD IZ'"DEMO A2 R RLET . B: LED 1 MEATELCD
[Z"DEMO B"#%&RLET,)

MEREL, TOT T L ADRIICEELET,

—SWO0 F—(ZV Y rEMEDE—FHIEIZHENET,

SWO0 F—HAHBEhF-1BE > 1—HT—rE—FTY,
SWO F—HFENTULVELEE > Normal E—KFTY,

Flash > Flash

Block n: Program B Block n: Program A

RAM

(b) Programming routine

Block m: Program A Block m: Program B

Reset Procedure

(a) Mode judegement routine
(b) Programming routine
(c) Copy routine

Reset Procedure

(b) Programming routine
(c) Copy routine

(a) Mode judegement routine

TagSL—HUR

(1)

(@)

3)

(4)

(5)

BIREA

SWO0 # OFF LI=IKEETEIRIRAZE=IEUtvhinF%& ON LET,

F9 Flash RIZEZRAFNTNETOTSL AZEFTLET . OS5 5L AL, LEDO
D EHE LCD IZ“DEMO A2 &R RLET .

SWO0 % ON L#AY5 RESET 7/R22% ON LEY , M. LCD [Z“User Boot Mode”
MIRREINSETIZTSWOZH OFF LET,
JEyrLEBORTEREL—FUONESHRZIL—F & RAM NERGELFE T,

ZDi#% . Flash ADTAYT S LA ETOTSLBEANEZSI—RERTLET,
COfE. LCD [ MTFDLILRRETVET,

“RAM transferring ...... ", “FLASH swapping ...... " and “Finished Restart ......

FlashRDFTO4s S LAEBARANE DY, LCDIZ “Finished Restart ...... "HERIRTHE.
TS LFEHMICYIN YT EYNLET,

FM1#. Flash RIZZZFAZEh-T0O05 5L B NETEROEFT .

LED1 #54TL.LCD IZ*DEMO B"2&RLEY .

BE SWO0 % ON L7EAS RESET 7/h2>% ON LET, #M#. LCD IZ“User Boot Mode”
MNRREINDETIZSWO0 % OFF §5&. FlIE 2 #YURLET,

LCD [Z“Finished Restart ...... "IREREhDE, TOTSLIZEFMIZY I 9T YR
LEd,

FD#% . Flash RIZEZAEN-TOTSL ADRETEBRDES .

LEDO # 5 4TL . LCD IZ“DEMO A2 RRELET,
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v

Normal mode
1) Reset
2) Run Program A

v

User boot mode

1) Reset

2) Update Program A with B,
Update Program B with A
A&B

Normal mode
1) Reset
2) Run Program B

v

User boot mode

1) Reset

2) Update Program B with A,
Update Program A with B
B&A

- IO—Fr—h

4

Reset

Mode judgement
routine

User boot mode

Copy programming routine

‘ Run program A/B ‘ ‘ ‘ Copy routine ‘ ‘ 0 RAM

L]

Y
Run Programming
routine in RAM

‘A¢>B

Set SCB->AIRCR[0]:
VECTRESET to excute
software reset

BN TagS LN I—F T —,E—FIZI1TTHE.LCD IZUTERTRLET,

User Boot Mode

()

RAM E5iE M Flash 2EERAHAEITo>TULVARIZ LCD (FIBEDIREEFRRLET,

8 CMDR-M384UE-01J
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LIFIELCD RRDHITY .

RAM transferring FLASH swapping Finished
............ Restart ......
(BniX ALIR) (FOT 3 LANE) (FRT 3 LANE)

6-6 GPIO

DB, GPIO % LED IZEREL. LED OB LTLEMIETYH T ILTASSLTY,

6-7 OFD

ZDBIE, 70y H OFD IZERE SN - REHEEEZSHE, OFD U2y bEfTLV. OFD Yt
yhIS55E YT B YT TOTS LT,
250N vhEhdé, OFD [FERESN, LED (XRATLET .

6-8 IGBT

6-8-1 4L PPG ERRHE A

ZOBIE, IGBT > EMG #EHL T PPG H Ah%EHIHT H=HDNERHDENEDHLTILT
A5 5L T9, MPT Fv3JL 0 (IGBTO) #{EMAL.PPG Ef,%& MTOUTO00 Mo ALET,

ImFEY ST

-3 InF4 Pin No.

FIAAR MTOIN / PC7 14

PPG tH A MTOUTOO0 / PC4 17

EMG A K GEMGO / PC6 15
=R
1. GEMGO S FENERTINT VT T B1=HIZD v/ %F#H->T DVDD E$#EHELET
2. MTOUTO0 ifF&A L RRI—TIZHEKELET .
3. BREBRALET,

LEDO Mm=4TL. MTOUTOO i FMSAIEEEAE ASNTIVGENCEEZHRALET . .
4. ABTYIyCHEANSDI=6 MTOIN iF% GND [THEHLET,
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5. ZOIUBLTHANYIYITIGBT 24T ERXF—kL. MTOUTO0 IHF M ST 1—T 1 50%0D PPG
BREHEALES,
. GEMGO i#¥% GND &89 5& PPG KR H h%EZFIEL, LED1 #HTLET,
7. GEMGO ifi-F% DVDD &t 5&. EMG JKEEZ{=1EL. LED1 ZH4TLE T . BE PPG K
WEENTDHICIE. FIE 4 ZBYRLET,

6-8-2 S T)LPPG EREEH A

ZOHIE. IGBT L EMG ZFHLT 2 20 PPG EHZHIEHT - DaATUFORBAED Y
TL7ag S LTI, MPT F¥2JL 0 (IGBTO) ZERL.2 DM PPG Kfz%& MTOUTO0 &
MTOUT10 M5 ALFET,

IHFEYST:

Function Pin Name Pin No.
PPG A0 MTOUTO0 / PC4 17
PPG A1 MTOUT10/ PC5 16
EMG A% GEMGO / PC6 15
=R
1. GEMGO SFENEFTINT VT T 51=HIC0 v/ EFE-T DVDD E#EHELET .
2. MTOUTOO0 #iF& MTOUTL0 i FEA L ARI—FITHEHKELET,
3. SW7% OFF IZLET
4. BRZEZEALEY,
LEDO A3 4TL . MTOUTOO i F& MTOUTI0 i F MDA HiRHBAH hSh TWE N EEHE
BLET,

5. SW7#%#ONL%F79,

6. IGBT 24 <%AS—kL. MTOUTOO ¥fF& MTOUTI0 SiF M DT 4—T 4 40%(High LAR)L:
20us) C/EHA 50us M PPG igZEH ALET . F1=. MTOUT10 £ MTOUTOO A5 25us T4
LALTLET,

. SW7 % OFF §5&. PPG B tH hEEIELET .

8. GEMGO ifiF% GND &H##i 9 H& LEDL #RKTLET,

9. GEMGO ifiF% DVDD LiEfiid &, EMG HKREZF{ZLEL. LEDL #H4TLFE T . BE PPG K
WEHE DT BHICIE. FIES ZBYRLET,

6-9 RMC

6-9-1 RMC 2{E

COPIE VEIAUERT—2EZ2EL. TO—FTBHHTNLTOYISLTT,
FTFa—KRLE=T—42&2TN\vH EDA—IFIIL 94V RIIZRRLET,
HARBRLO—RFEIZTRLRO—RFEOTRO—F%E Hex 74—<yhTRELET .
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RRI+—vk: TMPM384 RMC Demo

RMC_1: XX XX
RMC_1:YY YY
TH—I vk —SFIO1FODET
1 RMC_1:
2 RMC_2:
3 RMC_3:
4 RMC_4:
5 RMC_5:
6-10 RTC

COHlE. RTC #EMALTLCD ICBBERTT ST ILTATSLTT,
MEAEEE Tl 2010-10-22, BFZIDERFEAM 12:50:55, 24 BFEIR/RTY
B 1R

LCD F°R:

2010/10/22
12:50:55

6-11 SBI

OB 12C RRAD 1 K% 12C TRBELT. 35RF% 12C AL—T ELTENIMESE . SBI &Y
ABEFERALT 12C NRRDY—RISALET5H TV TOTSLTT, GHEAR—FLED 2 XD
I2C /AZ(SBIO & SBIL)###E#HELEY)

I2C AL—T 7KL R: 0xBO

12C AL —T(SBI1)IE 12C Y R Z(SBI0)MH“TOSHIBA"2 Z (TERYE T,

ZEHRIET/\VARND RAM ZE# gl2CrxData|l2 k> THERTEE T,
R COYUTIYINERTEOISFHER—FEUTOLSIHERLET,

PC1(SCLO)f#¥% PG1(SCLL)imF&EMLET .
PCO(SDAO)i# % PGO(SDAL) i F &ML ET .
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6-12 SIO/UART

6-12-1 UARTO/UART?2 [El0E5:%

AU TIWNTOTSLTIE, T—42% UARTO A oi(EL . #FDT—4% UART2 TRIELET .

UARTO MoDEET—4: XFF|“TMPM384”

UART2 TDZIET—R%EZE 3 RxBuffer (THE#ILET . BI%K Resetldx(DHEIIZTL—IRIU b E
BETEHE. TL—IRAUMMITTOT S LAMEIE L= EEIZEE RxBuffer [ZIX3XF 51
"TMPM384"MMRFSNTLET,

UART 5% 7E:

BIEEFYRIL: UARTO & UART2
F—EE :  8bits

AU L . L

Ay : 1bit

R—L—k :  115200bps
Jo—#&l#E - AL

6-12-2 JA—4Hyhk

EEDEEALRNSA4TS) DIZE A A(stdin). 12 H S(stdout)ZE2—4 ybD/N—KHx
FIZEODETERTHEENI—TINEFUET,
BT AZEANERER %, HICUARTIZRELET . 7TV —arh s printf()BE%
EESTUNTILR— o AETIVTINTOTSLTY,

6-12-3 UART FIFO

UARTO M 5" TMPM3841"& V5T —4% FIFO Z{f AL T UARTL ~iE{EL. RIEFIC UARTL A"
TMPM3842"&£ V5T —4% FIFO 2 AL T UARTO NXET AU TINLTOSSLTY,
Resetldx()B# D AT L —I R4 &R EL THL L. RxBuffer=" TMPM3842"& RxBuffer1="
TMPM3841"&4 o =15 B ICTL—IRA VR TELELET,

6-12-4 SIO

ZDOBHITIE, TMPM384 D SIO EVa—ILEFAL TR DEZEEITVET,

SIO MFvRIL 0 EFvRIL 1 ZFRAL. ChHEDFryRILB TR T —2EEZTVET,
(TXDO & RXD1, TXD1 & RXDO, sclk0 & sclkl Z L TEELY)

“HHE: COBFITIE AL—TRIEZRADICEESE., TOHR. TR2AIZEMESE TS,
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6-13 SSP

6-13-1 SSPO M5 SSP1 A0 DMAC B53%

ZDFIE. SSPO # SPI Y X4, SSP1 # SPI AL—JIZ8%E L. DMAC & & 11547 )IL7FRy
SLTY, GHEIAR—K LD 2 KD SSP /A Z(SSPO & SSPL)FHERHELEY)

AR iR —FEUTOLSICEELETY,

SSPO I F SES SSP1 IFF

1 | PC3/SPOFSS, pin 18 PC3 & PN3 Z#fLET, PN3/SP1FSS, pin81
(pin 18 - 81)

2 | PC2/SPOCLK, pin 19 PC2 & PN2 8 LET S PN2/SP1CLK , pin67
(pin 19 - 67)

3 | PC1/SPODI, pin 20 PC1 & PNO Z#E#LET S PN1/SP1DI, pin66
(pin 20 - 65)

4 | PCO/SPODO, pin 21 PCO & PN1 ##E#LET S PNO/SP1DO, pin65
(pin 21 - 66)

6-13-2 SSPO ®ILZIL—F1\v%

COBIE EERFT—4EEEL. REMFIRET —4EFIVITHHYTILTOISLTY,

6-14 TMRB

6-14-1 NARAY

ZDflE. MCU DAAIEFE->T AAIMYERRTEH YT ILTAISLTY,
BATEREIE Ims EHATY,
DAL TZ%ELY 1s (500ms T ON, 500ms T OFF) [EIf@T LED SilZE1TLVET,

6-14-2 PPG REH A

ZOHIE,. SW1 ZFEL, Ta—TA4FZED PPG(TAST ST IVERR)DEKEE LT HHY
TNTRTSLTY,

PPG Efis1&. PAS(TB6OUT) &AL ORO— T |ZHEH T A ETHRIATEEY,

Ta—T41F 5 B&BE(10%, 25%, 50%, 75%, 90%)ICEETEET,

BIRBEATHLEPPG E—RICAY, PPG KR HEMIBLET

F I ETCTa—TA—2EELET,

10% > 25% > 50% > 75% > 90% > 10%
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6-15 VLTD

COHlE, VLTDIZ&K>TEEREERETHH T ILTOTSLTT,
BEENRHEELYIELIGS . LED3Z S 4TL. UARTIZ“Low voltage!"# R RLET . (T/\vJE
—KR )

BEENRHEETKYELGE . LED3FHLTL. “High voltage!"&# &R RLET , (T/3\vJ E—FH)

6-16 WDT

DAVFRYTEATIE. @FEI/OVINEILETSH STOP E—FTIIFEATEEFEA JEYrED+
YFRYTBAT(ETERELY . Systeminit) B TESIZHYET,

FSANERAERTVT:
1 REFROREENIUA—F—N\—TJO0—FOEELLTDH WDT E|Y:AHZEFITL.

WDT Z#8ELET,

2.2 20 WDT Y27 ILAHY,. DEMO2 (FRI/OFHRIZTHIVEZLONET,

DEMO1:

BAT—F—N\—TO—BICNMI BIYVRAAHZEREL.WDT 29V T7LET,

DEMO2:
DAYFRYTRARHEIEL DR R FA—REEEAH, DAIFRYTEZAINIUAE
=OUTLET,

6-17 ENC

COBITIE, ENC FIAN\EFEALTR—ILI IV ADEEERHMLET

BES—H R

1. RA—ILIIRIYI—HF—DiHF AR 1 S8)ELiiF 12 (ENCAO)EHERLET .

2. RA—ILIDVRI - —DiHF B(KE 1 S)LiiF 11 (ENCBO)EERHLET

3. USBVYYIREPCEHEERKL, RA—ILYHRI a—F—D Com(H 1)% 5V EHEHELET .
4. FRYSLERTLET(LEDL NERBLET),

5. XIADRA—ILZRIIC[EE5T 5E LEDA (FEYEVHRTEBLET . ARERIAZE
BEhbE RiBRERIENHDORMRICEYET,

TYIRDRA—ILERAIZEEET S LEDA (FLYEVBIRTARLET . ARERIAR
LRGBS L. ARBERIEMNODERIZRYES,

—,..f_A

Zom
I E

o

X 1

14 CMDR-M384UE-01J
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6-18 PMD

—DBIE, PMD FSA/1\EERALTRBH AETVET,

BE—H R

1. 7Pz b%RZE. DEMO_U_PHASE. F7z[& DEMO_3_PHASE LE&EINf=H2 7L
FERLET, IO SLERTLET,

2. EMGL (pin 45)% DVSS (pin 116)EFILA D EKELET , (LED4A NmATLET)ALlE
EMG (REIREBTHLI_LEBHRLET,

3. EMGL1 (pin 45)% DVDDS5 (pin 17)T LTy T#E#HELET  (LED4 AVHLTLET )N

PMD W EEEETHAOIZLZERLET,

UO1 (pin 29) #A > ORa—FHEHL., B EMELET,

XO1 (pin 30) A ORa—FHEHL., BEHELET,

VO1 (pin 31) A O0Ra—F KL, BEHELET,

YO1 (pin 32) 274> ORa—FIH#EHL., RE#ELET,

WOL (pin 43) &AL OXa—TFI2#EkL ., R ERERELET,

ZO1 (pin 44) AT ORa—JIZHE&GL., KREHERLET,

© ©® No o br

DEMO_U PHASE E&%ERLI-GE . MHEKEEIIERILCTY,
UO1 DT a1—T+1% 25%., HAEEIE 5V, E#AIE 820us TY, XO1 [£ UOL & RERSH 1=
T9,VO1l EWO1 [F UO1 ERILT, YO1 & ZO1 (% XO1 ERILTY,

DEMO_3 PHASE E&#ZEIRLI-GE. MHEERIIELYET,
UO1 DT a1—T+I1% 25%., HAEEIE 5V, E#AIE 820us TY, XO1 [£ UOL #RERSH71-

T,
VO1 DT a1—T41%£50%, HAZBEIL5V. AL 820us TY, YO1 [ VO1 & RESH -7
T,

WO1 DT a1—T 1% 75%, HAZBEIL 5V, FH#X 820us TI, ZO1 [ WO1 #RESHE -
A I

7 Yo7

AYITho 7%, TMPM384 MCU M EE##E%E TMPM384 FHli-R—F L TENMERESR T 51
HOYLTNTAYSLTYT,

BTN TOTSLDOEREIZF, BFORSA/3—YTR, LU IAR EWARM, Ff=I1% KEIL
MDK ZZ{E LS, e L 7as o o EER L TR ELY,

D—HYRR—REEELTOD VML LT OREYTY:
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IAR EWARM:
WDT_NMI
APP
| main.c
| tmpm384_wdt_int.c
—TX03_CMSIS
| | system_TMPM384.c
| | system_TMPM384.h
| | TMPM384.h
| Lstartup
| startup_ TMPM384.s
|

—TX03_Periph_Driver
—inc
| tmpm384_wdt.h
| tmpm384_gpio.h
| tx03_common.h
|

I
I
I
I
I
I
| tmpm384_wadt.c
| tmpm384_gpio.c
L-TMPM384-EVAL
led.c
led.h
KEIL MDK:
FWDT_NMI

APP

| main.c

| tmpm384_wdt_int.c

|

—TX03_CcmsIs
| | system_TMPM384.c
| | system_TMPM384.h
| | TMPM384.h
| Lstartup
| startup_ TMPM384.s
|
—TX03_Periph_Driver
|  tmpm384_wdt.c
|  tmpm384_gpio.c
|
L-TMPM384-EVAL

led.c
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7-1 ADC

7-1-1  $il: ADC F—421)—K
TX03 RUYTZTF5LESA/3(ADC, GPIO)Z AW =H>FILTOFSLTY,

COFITIEUTEITVET,

1. ADC FZREELHHALEITVET,

2. AD ZEHDRthE AD EMBERDHEAHLETVET,
3. LT RBRE—FDRAEIZAD EHREREZFERFET,

main

‘ ‘ set ADC clock ‘ ‘

v

select trigger and AD channel,
use sofeware trigger

v

disable low power mode

e J0—Fx—h:

| | enable ADC module | |

|| statapc ||

v

‘ ‘ Initialize LEDs ‘ ‘

<<ADC finished ~

Y
v N

‘ ‘ read ADC result ‘ ‘

v

get the real ADC result
without other information

v

Change the loop blinking
speed based on AD result

L]

o YLINTOHTSLDO—KEEREA
=HIZ AD a2 N\—290v0DFIR, FrRIILDRBIR, VI Oz 7RBIT—FOHA. EE
BAHEHIB ORI ZFITLVET,

/* 1. set ADC clock */
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ADC_SetClk(ADC_HOLD_FIX, ADC_FC_DIVIDE_LEVEL_NONE);

/* 2. select trigger and AD channel, this time we use sofeware trigger, */
[* remember to input with macro TRG_ENABLE() */
ADC_SetSWTrg(ADC_REGO, TRG_ENABLE(ADC_CHANNEL));

/* 3. to let ADC module work, we must disable low power mode */
ADC_SetLowPowerMode(DISABLE);

ADC EEZEFAIL . AD ZTH#ZBIRLET .
/* 4. enable ADC module */
ADC_Enable();

/*5. now start ADC */
ADC_Start(ADC_TRG_SW);

AD ZHZFIAY HE. AD B T IS MNEvbEndETHLET . AD BT T Aty

bEhde AD ZHFERZIRGL. LED RiFEREZZEELEY,
/* check ADC module state */
adcState = ADC_GetConvertState(ADC_TRG_SW);

if (adcState == DONE) {
/* read ADC result when it is finished */
adResult = ADC_GetConvertResult(ADC_REGO);

/* Get the real ADC result without other information */
[*"[256" is to limit the range of AD value */
timeUp = 16U - adResult.Bit. ADResult / 256U;

/* use 'timeUp' above to adjust the loop blinking speed */

[* software trigger, need to trig it again */
ADC_Start(ADC_TRG_SW);

} else {
/* Do nothing */
}

7-2  CG

7-2-1  fl: IRND—F—FEH
TX03 R1YTx5)L-K54/3(CG, GPIO,UARTZRW =4I TOTS5LTT,
UTOHINEENET:

1. EAR%G CC BEDETE
2. NORMAL £—FK& SLEEP E—FDYIYEZ A%
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o ZO0—Fv—h

main

Initialize system
CG_SetSystem()

v

Configure GPIO_PH as
input, with pull up

v

Configure INT source to
release STOP1 Mode

v

Configure GPIO for LED

v

Set to use the INT source
to wake up system from
STOP1 mode

»l

) 4

Judge Mode
ode == NORMAL_MOD

1

ALL LED On

ALL LED Off
v

Enter Stop Mode

Initialize system

v

Mode = NORMAL_MODE

]

o YU NTOYTSLDI—FEEH
LI T NORMAL E—KR& SLEEP E—FDYIYEZ #7590 TOTS LT,

void CG_SetSystem(void)

/* Set fgear = fc/2 */
CG_SetFgearLevel(CG_DIVIDE_2);
/* Set fperiph to fgear */
CG_SetPhiT0Src(CG_PHITO_SRC_FGEAR);

19
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CG_SetPhiTOLevel(CG_DIVIDE_64);

[* select external oscillator */
CG_SetFoscSrc(CG_FOSC_OSC1l);
CG_SetPortM(CG_PORTM_AS HOSC);

[* Enable high-speed oscillator */
CG_SetFosc(CG_FOSC_OSC1,ENABLE);

[* Set low power consumption mode stop */
CG_SetSTBYMode(CG_STBY_MODE_STOP);
[* Set pin status in stop mode to "active" */
CG_SetPinStatelnStopMode(ENABLE);

[* Set up pll and wait for pll to warm up, set fc source to fpll */
CG_EnableCIlkMulCircuit();

}

AAYF . LED, S EBA NimF DR E

GPIO ZRXAvF, LED, S+ &R A DBV AAHHEREICERELET
/* Initialize system */
CG_SetSystem();

/* Configure GPIO */

GPIO_Setlnput(GPIO_PH, GPIO_BIT_0); [* Set port H pin0 to input */
GPIO_EnableFuncReg(GPIO_PH, GPIO_FUNC_REG_1, GPIO_BIT_0);
/* Set port H pin0 for INTO */

GPIO_Setlnput(GPIO_PH, GPIO_BIT_1); [* Set port H pinl to input */
/* Configure GPIO to LED */

LED_ Init();

REV N EBROT=H DHNREIYAHDEEE
REVINABEBRDT=HIZ INTO DERFEZEITVEY , BIVAARBERLORZE7)TL,
INTO ZH®h-LFET,
/* Disable interrupts */
__disable_irq();
CG_ClearINTReq(CG_INT_SRC _0);
[* Set external interrupt to wake up system */
CG_SetSTBYReleaselNTSrc(CG_INT_SRC_0,
CG_INT_ACTIVE_STATE_FALLING, ENABLE);
NVIC_ClearPendinglRQ(INTO_IRQn);
NVIC_EnablelRQ(INTO_IRQn);
__enable_irq();

STOP E—F&E

STOP E—FRICABHREEITVET . VA—LT7YIHMEZREL. _ WFI)HSEFERA
LT STOP E—FKRICAYET,

/* CG_NormalToStop */

void CG_NormalToStop(void)

{
[* Set CG module: Normal ->Stop mode */
CG_SetWarmUpTime(CG_WARM_UP_SRC_0OSC1,CG_WUODR_EXT);
[* Enter stop mode */
__WFI();

}

< ILFoOY I EREOFFR

FY PLL B ELFET . ZLTOA—LT7VIREZEREL. VA— LTV ITRHENTET
TEHETHELET, FTD%R.PLL & fc V—RELTHRELFET,
Result CG_EnableClkMulCircuit(void)
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7-3 DMAC

7-3-1 il AEYHSEDERE

TX03 RYTTSILRSA/ADMAC)ZERL=-Y>TILTay S LT,

UTOHINEENET:
1. DMAC QO#EIEEITLET,
2. DMAC EmixZ1TLVET,

21
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o ZO0—Fv—h

Main

\ 4

System
initialization

\ 4

Enable DMA circuit

A
DMA cahnnel 1
initialization and
configuration

4

Enable DMA transfer
interrupt

4

Enable DMA channel
1

) 4

Wait the end of
transmission

Y
\ 4
Check whether the
transmitted and
received data are
equal

End

o YIUTNTOTSLOI—FLEEREA
T—REFEDT=HIZ DMAC =YD FvHIL 1 DEAILEFEEEITLET,
DMAC _InitTypeDef DMAC _ InitStruct;

DMAC _InitStruct. TxDirection = DMAC_MEMORY_TO_MEMORY;
DMAC _ InitStruct.SrcAddr = (uint32_t) SRC_Bulffer;

22 CMDR-M384UE-01J



TOSHIBA

DMAC 1=vyh®A], DMA FrRIILDNEALLZITVNET, ZD%. DMAC I=YyrDF¥HJL 1
MNoEREZERIBLET .

DMAC EniEN RO DETHFLET,

DMAC 5% #8 TBFIZ ISR ) DMAC A=wh 7549 N tvranEd,

7-4  FLASH

7-4-1  f§l: FLASH X7v
TX03 RIYTxS5J)LRS A/ (Flash, GPIO)EERAL=H > T ILTATSLTY,

UTOHINEENET:
1. FLASH AEYDAVR—FTOTI3IVY (BEAHEE)
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S » > > > 3 >
2. BMEE—F:SUUUNFYTE—R (/—TILE—K, 21— —T—FE—FK)
3. A—4¥—TJ—rE—FZfEAL.Flash AEDI—FZE#H,
e J0—F¥—h
: main 1
A Copy_Routine
1.Set system clock SWO turned on? Copy DETE)OQ:’\nAd DemoB
2.Initial LCD, LED, switch I I
Return Return i
USER_BOOT_MODE NORMAL_MODE FLASH_EraseBlock
erase block m in which
Mode_Judgement ‘ ‘ DemoA saved
Judge current mode i
End Write_Flash
write DemoB to block m
Y Nq FLASH_EraseBlock
erase block n in which
DemoB saved
A
. 1. Reset SP i
'-.CP displays 2. Jump to CODE_START
information to run Write_Flash
i write DemoA to to block n
Copy_Routine <+——N
copy flash APIs to
RAM
Flash_Swap

swap two demo

code

YoINTRT 5 LDOa—F LA
F9 LED, LCD, SWO Z##HMELET . YV MRFICHEDE—FHIEZL SW0 TITLET,
LED_ Init();
SW_ Init();
LCD_Configuration();

JEyrRICEDE—RIZHES>TLS D DFIEZEITI1=8 1. Mode_Judgement() B $kzE—

IWLET,
uint8_t Mode_Judgement(void)
{

}

return (SW_Get(SWO0) == 1U) ? USER_BOOT_MODE : NORMAL_MODE;

SWO Mty hEEZ ON TRWMGES . BMEE—FIX/—ILE—RIZHRYET, TOISLIE
SP ##H#{EL. PRLR“CODE_START'AUY U TILEY,
#if defined (__CC_ARM ) /* RealView Compiler */
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ResetSP(); [* reset SP */
#elif defined (_ICCARM__ ) /* IAR Compiler */
asm("MOV RO, #0"); [* reset SP */

asm("LDR SP, [rO]");

#endif
SCB->VTOR = DEMO_START_ADDR,; [* redirect vector table */
startup = CODE_START;

startup(); /* jump to code start address to run */

)ty B SWO HY ON DIHFE .. BMEE—RIXZA—YT—FE—FIZFE4TL. LCD IZ1E#R%E
RRLET, I5YParE) LTERITLENSISYL AT BEEHEE/TOT S LTELL
=8, TAT I LIETITYL 2B EIL—F & TRFLR“FLASH_API_ROM" M5 7KL X
“FLASH_API_RAM"~ ROM->RAM B5i:L %Y,

LCD_Display("User Boot Mode", "™); /* enter user boot mode */
LCD_Display("RAM transferring", "......");

Copy_Routine(FLASH_API_RAM, FLASH_API_ROM, SIZE_FLASH_API);
/* copy flash APl to RAM */

LCD_Display("Flash swapping", "......");

Flash B1/EF APl % RAM [ZaE—#% ., 7045 S5 L& Flash_Swap()B#IZC vy TLET,
COREHIE. LED Copy_Routine() Z{EMAL. Flash AEY)—HM5RAMIZOE—SNFET,

Flash_Swap() B#TlX. FFHUTIL A EHUTIL B DFO45 S5 L% Flash ROM his
RAM [2aF—L%EJ , KRIZ. Flash ROM D HE/IEEAHAEITI-0 . A
FC_EraseBlock()& Write_Flash()Za—IILLET . YU TILA EHVTILB DOTOTS AL
Flash ROM RIZTZLEAET,

Copy_Routine(DEMO_A RAM, DEMO_A_ FLASH, SIZE_DEMO_A); I*
copy A to RAM */
Copy_Routine(DEMO_B_RAM, DEMO_B_FLASH, SIZE_DEMO_B); /*

copy B to RAM */

if (FC_SUCCESS == FC_EraseBlock((uint32_t) DEMO_A_FLASH)) { /* erase A */
/* Do nothing */

}else {
return ERROR,;

}

if (FC_SUCCESS == Write_Flash(DEMO_A FLASH, DEMO_B_RAM,
SIZE_DEMO_B)) { [* write B to A */
/* Do nothing */
}else {
return ERROR,;
}

if (FC_SUCCESS == FC_EraseBlock((uint32_t) DEMO_B_FLASH)) { /* erase B */
/* Do nothing */

}else {
return ERROR,;

}

if (FC_SUCCESS == Write_Flash(DEMO_B_FLASH, DEMO_A_RAM,
SIZE_DEMO_A)){  /*write Ato B *
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/* Do nothing */
}else {
return ERROR;

}

YUTILAEYUTILB DRTYTEEN KR T LI-CEZRTIEH#HRE LCD IZRRLET,
SWO0 H¥ OFF MIZE . SCB->AIRCR LU RAICTEHEMICY IR 7)Y ETVET,
ZLT. BUNORMAL E—RTEIMELET . B TIL A EHUTIL B HBANRE L1128,
7KL R “CODE_START'EH>TIL B DRIETRLRERY ., 2T )L B NEFTINET,
(LED1 A RiBLET)

LCD_Display("Finished", "Restart......");

while (SW_Get(SW0) == 1U) {
}

reg_value = SCB->AIRCR,; [* software reset */
reg_value = (uint32_t) OXO5FA0001;

SCB->AIRCR = reg_value;

Flash AEUEI{ERI% FC_EraseBlock() IZBEIMICIEESNI-TOVIEEELET,
COT7OvYIE&EMIZEIE “BlockAddr THRELEFT . FT.COBKTIIH
“BlockAddr” ##:2L%J ., KIZ. Flash k54 /\— FC_GetBlockProtectState() #{&
AL lEESNE-70vo”TaTFIrSnh TS HIERLET,
if (ENABLE == FC_GetBlockProtectState(BlockNum)) {
retval = FC_ERROR_PROTECTED;

}

JOyo127aT7 Mo TLVSIEE . “FC_ERROR_PROTECTED” #iRL%EY,
ZThUSNDIGET. BEIMT OV VHEIBRGRZEY . IOV ZEIRLES,

*addrl = (uint32_t) OX000000AA; /* bus cycle 1 */

*addr2 = (uint32_t) 0x00000055; /* bus cycle 2 */

*addrl = (uint32_t) 0x00000080; /* bus cycle 3 */

*addrl = (uint32_t) OX000000AA; /* bus cycle 4 */

*addr2 = (uint32_t) 0x00000055; /* bus cycle 5 */

*BA = (uint32_t) 0x00000030; /* bus cycle 6 */

RIZ, HIBRHAHR TS, Flash K547\ FC_GetBusyState() ZAWVEZ4—1U T %1T
WET, RFFIZ. BA LTI 2% ERAL. BENEERBEBA TLVELAFERR
Li—d—o
while (BUSY == FC_GetBusyState()) { /* check if FLASH is busy with
overtime counter */
if (I(counter--)) { /* check overtime */
retval = FC_ERROR_OVER_TIME;
break;
}else {
/* Do nothing */
}
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B9% Write_Flash() & FC_WritePage () ZFFUHL. BEIMIZ 1 R—=DIZTF—42%E
TRAAET COEBEIF. BBR—UTOJ S LaRERE, £EKMIC FC_EraseBlock
() £EELCTY,
*addrl = (uint32_t) OX000000AA; /* bus cycle 1 */
*addr2 = (uint32_t) 0x00000055; /* bus cycle 2 */
*addrl = (uint32_t) OXx000000AO; /* bus cycle 3 */
for (i=0U; i < FC_PAGE_SIZE; i++) {  /* bus cycle 4~67 */
*addr3 = *source;
source++;

7-5 GPIO
TX03 RYTTFILRSA /N GPIO)EAW =Y T ILTATS LT,

UTOHNEENET:
1. GPIO ®#I#i1k
2. GPIO ADT—REZAH
3. GPIO hoDT—A25AHL

SW, LED, LCD (i Fi&#x:

i F 3

PHO SWO0, SW4
PH1 SW1, SW5
PH2 SW2, SW6
PH3 SW3, SW7

PTO LEDO
PT1 LED1
PT2 LED2
PT3 LED3
PH4 SWS
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e JA—F¥—h:

v
LED Tnit();
SW Init();

Configure GPIO to
LED and SW
SW Get () ; N
SWO or SW4?
Y
v
LED 0n() ; LED Off();
Turn LEDO Turn LEDO
It |
W N
Y 1
v
LED 0n() ; LED Off();
Turn LED1 Turn LEDI
It |
W N
Y 1
A 4
LED On() ; LED Off () ;
Turn LED2 Turn LED2
It |
W N
Y 1
A 4
LED On() ; LED Off () ;
Turn LED3 Turn LED3

o YT NTOTSLDI—FEERHA:
F 9 GPIO_SetOutput(GPIO_Port GPIO_x, uint8_t Bit x)Z{#HL T GPIO # LED IZ
HBELET ., LT GPIO_Setinput(GPIO_Port GPIO_x, uint8_t Bit X)&# AL T
GPIO ZHX—IZERELET, LTFITHIERLET,
/* LEDO~LED3 */
GPIO_SetOutput(LED_DATA_PORT, 0X0FU);
GPIO_WriteData(LED_DATA_PORT, 0x00U);

/* SW0~7, SWS*/
GPIO_Setlnput(SW_PORT, W04_BIT|SW15_BIT|SW26_BIT|SW37_BIT);
GPIO_SetOutput(SWS_PORT, SWS_BIT);

28 CMDR-M384UE-01J



TOSHIBA

for; )IL—TDHT,LED YT IERITLET: RAYFIKREF)—KL,LED 2%
LED A% HlEILET .

GPIO_WriteDataBit(GPIO_Port GPIO_x, uint8_t Bit_x, uint8_t Bitvalue)ZERL T
LED ZmR4TLES,

uint32_t tmp;
tmp = GPIO_ReadData(LED_DATA_PORT);
tmp |= led;

GPIO_WriteData(LED_DATA_PORT, tmp);

GPIO_WriteDataBit(GPIO_Port GPIO_x, uint8_t Bit_x, uint8_t Bitvalue)ZERL T

LED ZHATLZET
uint32_t tmp;
tmp = GPIO_ReadData(LED_DATA_PORT);
tmp &= ~led;
GPIO_WriteData(LED_DATA_PORT, tmp);

7-6  OFD

7-6-1  fHl: R8—+PvF

TX03 RIJTTS5ILRSA/\(OFD, CG, GPIO)&AWLV=H>FILTOFSLTT,

UTOHNEENET:
1. OFD M#HAL(ERENFEK &% OFD IZERELEY)
2. OFDJtyhI57 DR
3. OFD & &%h
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Y
v \
OFD init OFD disable
Y y
OFD enable LED2 on

While (1)

end

o YUINTOTSLDOI—FEERHA
F9.LED Z¥HALLFET,
Init_Led();

OFD DY tYh 757 & HERLET,
resetFlag = CG_GetResetFlag();
if (resetFlag.Bit. OFDReset == 0)

CDIFTHNRESNTIVENES  NMBRIRF[OHATEREBRBZHELT OFD %4
HIELET,
LTINS RIRBZFAI T DNETY,

void ChangeToEHOSC(void)

/* Use the external oscillation */
TSB_CG->OSCCR &= 0x000FFFFFUL;

TSB_CG->OSCCR |= O0xFFFO0000UL; /*Set the warm up time
WUODR[13:2]*/
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TSB_CG_OSCCR_HOSCON = 1U; /*Set gpio port as X1/X2 for external
oscillator */

TSB_CG_OSCCR_XEN1 = 1U; [*Enable external oscillator */

TSB_CG_OSCCR_WUPSEL?2 = 1U;

TSB_CG_OSCCR_WUPSEL1 =0U; /*Select warm-up clock */

TSB_CG_OSCCR_WUEON = 1U; [*Start warm up */

while (TSB_CG_OSCCR_WUEF) {}/* Warm-up */

TSB_CG_OSCCR_OSCSEL = 1U; /*Use the external oscillation */

TSB_CG_OSCCR_XEN2 = 1U; [*Enable internal oscillator for ofd */

OFD MEEEZEITI=O. FTLORIEZAAHFAII—FEHRELFET,
OFD_SetDetectionFrequency(OFD_HIGHER_COUNT,
OFD_LOWER_COUNT);

DEMO2 2 &3 HLEELERBEEMN R EINET,
OFD_SetDetectionFrequency(OFD_HIGHER_COUNT_ABNORMAL,
OFD_LOWER_COUNT_ABNORMAL);

MEEL. ZTDH%&. OFD #HIZLET,
OFD_Enable();

LEEDEREFITL. ZD% OFD (INEBIOVIERILET . COUOVIHIRENE R
HEFEHBZ H(0SC HELNSD. DEMO2 NAEZEINTLVD)E OFD (XELREHE ) 2y
FEFEELET ., CNIZELY OFD DYEVRISTRBRESNET,
CDIZTERMT HE. T I4ILAERFIRE T MCU HEfTZEIRSO . OFD [XEMEL
Y. OFD YtybI23 5121 yvbahnEzd,

OFD_Disable();

OFDReset = 1U;

LED1 & LED2 [FLV R T LAV DIREERRTLET , S RIRSFICTRIRLTWLSIHEEI1E
LED1 =L . NEHIRIFICTRIRLTL\SIHEE(E. LED2 ZRiBLET,
while (1U) {
if (OFDReset == 1U) {
LED_On(LED2);
Delay();
LED_Off(LED2);
Delay();
} else {
LED_On(LED1);
Delay();
LED_Off(LED1);
Delay();
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7-7 IGBT

7-7-1  Hl: 2T PPG st 7
TX03 RYTZTFILRS A/ (IGBT, GPIO)EAWLN =Y ILTny S LTT,

LUTOHNEENFET:

1. IGBT A/ Y DHELMEAL (2T IV PPG HA)
IGBT 24 ®M EMG 13 # K %
3. IGBT #4/ <iREEL EMG BIVIAFHIKREEDFEA A%

Start

A

Configure GPIO

for IGBT mode
(1 output)

N

o ZO0—Fv—h

A

Enable the IGBT
channel

A
Initialize and
configure the
IGBT channel
(1 output)

End

o YU NTOYTSLDI—FEEH

LED ®avI74F¥aL—2av T\, TD#. IGBT_InitTypeDef #BEARD ERLET — AR EEIT
WET,

IGBT _InitTypeDef mylGBT;

[* IGBT trigger start: falling edge start and active level is "Low" */

mylGBT.StartMode = IGBT_FALLING_TRG_START;

/* IGBT operation: continuous operation */

mylGBT.OperationMode = IGBT_CONTINUOUS_ OUTPUT;
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[* IGBT stopping status: initial output satus and counter */
mylGBT.CntStopState = IGBT_OUTPUT _INACTIVE;

[* Trigger edge accept mode: Don't accept trigger during active level */
mylGBT.ActiveAcceptTrg = DISABLE;

[* Interrupt cycle: Every one cycle */

mylGBT.INTPeriod = IGBT_INT_PERIOD_1;

[* fperiph = fc = 10MHZz*4 = 40MHz, TO = fperiph = 40MHz, fight = TO/2 = 20MHz */
mylGBT.CIkDiv = IGBT_CLK_DIV_2;

[* MTOUTOO initial state is Low, and active level is High */
mylGBT.OutputOlnit = IGBT_OUTPUT_HIGH_ACTIVE;

/* Disable MTOUT10 output */

mylGBT.Outputlinit = IGBT_OUTPUT_DISABLE;

[* Trigger input noise elimination time: 240/fsys */
mylGBT.TrgDenoiseDiv = IGBT_DENOISE_DIV_240;
mylGBT.OutputOActiveTiming = 1U;

mylGBT.OutputOlnactiveTiming = 1U + IGBT_PPG_PERIOD_50US / 2;
[* Period: 50us */

mylGBT.Period = IGBT_PPG_PERIOD_50US;

/* The polarity of MTOUTOx at EMG protection: High-impedance */
mylGBT.EMGFunction = IGBT_EMG_OUTPUT_HIZ;

/* EMG input noise elimination time: 240/fsys */
mylGBT.EMGDenoiseDiv = IGBT_DENOISE_DIV_240;

Z D% IGBT Fr#ILE EMG REZIYIAHDDEILETL . MHAEZEFIC EMG RT—hEH
BLET,

/* Enable IGBT and EMG interrupt */

IGBT_Enable(IGBTO);

NVIC_EnablelRQ(INTMTEMGO_IRQn);

[* If the timer is still running, wait until it stops */
do {
counter_state = IGBT_GetCntState(IGBTO);
} while (counter_state == BUSY));
[* Cancel the EMG protection state */
do {
cancel_result = IGBT_CancelEMGState(IGBTO);
} while (cancel_result == ERROR);

IGBT_CancelEMGState()D ') 23— /35 A—4H SUCCESS DIH4A. IGBT_Init)Za3—/LL.
IGBT D#EARREET TLET
IGBT_Init(IGBTO, &myIGBT);

FIAN A Z 2T BRNCRAITY IRV 7T R ERITL TS,
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IGBT_SetSWRunState(IGBTO, IGBT_RUN);
Z D%, BB AL REIN S EXFIET HR—bELY PPG REEAH hdnEzT,

HL GEMG @ EMG RELANIDTIT1TDIHE  EMG EIYIAH DN HELET  LEDLIZRLTL.
BATEEFLELET,
void INTMTEMGO_IRQHandler(void)

{
/* If EMG protection, turn on the LED and stop the timer */
LED_On(LED1);
IGBT_SetSWRunState(IGBTO, IGBT_STOP);

}

7-7-2 $l: T PPG FERHA
TX03 RYTZTFILRS A/ (IGBT, GPIO)EAWLN =Y ILTny S LTT,

UTOHNEENFET:
1. IGBT A/ Y DERFELMEAL (FTIL PPG HAH)
2. IGBT 24 <M EMG RER K
3. IGBT #4/ <iREEL EMG BIVIAFHIKREED R A X
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o ZO0—Fv—h

Start

A

Configure GPIO

for IGBT mode
(2 outputs)

A

Enable the IGBT
channel

\ 4
Initialize and
configure the
IGBT channel
(2 outputs)

A
Start IGBT counter

End

o YU NTOYTSLDI—FEEH

LED ®av74F¥aL—2av T\, TD#. IGBT_InitTypeDef #BEARD ERLET — AR EEIT
WET,

IGBT _InitTypeDef mylGBT;

/* IGBT trigger start: command start */

mylGBT.StartMode = IGBT_CMD_START;

/* IGBT operation: continuous operation */

mylGBT.OperationMode = IGBT_CONTINUOUS_ OUTPUT;

/* IGBT stopping status: initial output satus and counter */

mylGBT.CntStopState = IGBT_OUTPUT _INACTIVE;

/* Trigger edge accept mode: Don't accept trigger during active level */

mylGBT.ActiveAcceptTrg = DISABLE;

/* Interrupt cycle: Every one cycle */

mylGBT.INTPeriod = IGBT_INT_PERIOD_1;
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[* fperiph = fc = 10MHZz*4 = 40MHz, TO = fperiph = 40MHz, fight = TO/2 = 20MHz */

mylGBT.CIkDiv = IGBT_CLK_DIV_2;

[* MTOUTOO initial state is Low, and active level is High */

mylGBT.OutputOlnit = IGBT_OUTPUT_HIGH_ACTIVE;

/* MTOUT1O initial state is Low, and active level is High */

mylGBT.Outputlinit = IGBT_OUTPUT_HIGH_ACTIVE;

[* Trigger input noise elimination time: no use */

mylGBT.TrgDenoiseDiv = IGBT_NO_DENOISE;

mylGBT.OutputOActiveTiming = 1U;

mylGBT.OutputOlnactiveTiming = 1U + IGBT_ACTIVE_PERIOD_20US;

mylGBT.OutputlActiveTiming = mylGBT.OutputOlnactiveTiming +
IGBT_DEAD_TIME_5US;

mylGBT.OutputlinactiveTiming = mylGBT.OutputlActiveTiming +
IGBT_ACTIVE_PERIOD_20US;

/* Period: 50us */

mylGBT.Period = IGBT_PPG_PERIOD_50US;

/* The polarity of MTOUTOx at EMG protection: High-impedance */

mylGBT.EMGFunction = IGBT_EMG_OUTPUT_HIZ;

/* EMG input noise elimination time: 240/fsys */

mylGBT.EMGDenoiseDiv = IGBT_DENOISE_DIV_240;

Z D% IGBT Fr#ILE EMG REZIYIAHDDEMILETL . MHAEZEFIC EMG RT—hEH
BLET,

/* Enable IGBT and EMG interrupt */

IGBT_Enable(IGBTO);

NVIC_EnablelRQ(INTMTEMGO_IRQn);

[* If the timer is still running, wait until it stops */
do {
counter_state = IGBT_GetCntState(IGBTO);
} while (counter_state == BUSY));
[* Cancel the EMG protection state */
do {
cancel_result = IGBT_CancelEMGState(IGBTO);
} while (cancel_result == ERROR);

IGBT_CancelEMGState()D ') Z—> /35 A—4H SUCCESS DIH4A. IGBT_Init)Za—/LL.
IGBT D#EARREETE TLET
IGBT_Init(IGBTO, &myIGBT);

ALy FH ON DIFE. FIBaTUREEIELET,
[* If switch is ON, start to run IGBT timer */
if (SWITCH_ON) {
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1L GEMG D EMG RELANILDNTIT4TDIGE . EMGE|V;AHNFEELET LED1Z S LTL.
AAIEEZIELFET,

7-8 RMC

7-8-1  ffl: RMC 21§

TX03 R1JTZT5 LRS54 /8(RMC, UART, GPIO) &AL - B8 AH > FILYTRTT,

UTOBIMNEENET,
1. RMC A 10 #1811k
2. RMC T—420D%E
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e JO—Fy—bh

main

A 4

System in

itialization

A4

RMC 10 initialization

A

Disable

interrupt

Set RMC register

A

RMC Read Enable

A

Interrup

t enable

Received finish

Y

v

N Print the received RMC data

End
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o YU NTOYTSLDI—FEEH

£ main()IZT myRMC structure & AZERRL. T—3 74— ILFIZT—3Z A ALET,
RMC_InitTypeDef myRMC;

myRMC.LeaderPara.MaxCycle = RMC_MAX_CYCLE;
myRMC.LeaderPara.MinCycle = RMC_MIN_CYCLE;
myRMC.LeaderPara.MaxLowWidth = RMC_MAX_LOW_WIDTH,;
myRMC.LeaderPara.MinLowWidth = RMC_MIN_LOW_WIDTH,;
myRMC.LeaderPara.LeaderDetectionState = ENABLE;
myRMC.LeaderPara.LeaderINTState = DISABLE;
myRMC.FallingEdgelNTState = DISABLE;
myRMC.SignalRxMethod = RMC_RX _IN_CYCLE_METHOD;
myRMC.LowWidth = RMC_TRG_LOW_W!IDTH;
myRMC.MaxDataBitCycle = RMC_TRG_MAX_DATA BIT_CYCLE;
myRMC.LargerThreshold = RMC_LARGER_THRESHOLD;
myRMC.SmallerThreshold = RMC_SMALLER_THRESHOLD;
myRMC.InputSignalReversedState = DISABLE;
myRMC.NoiseCancellationTime = RMC_NOISE_CANCELLATION_TIME;

RIZ.RMC Fr4IL 0 ZHHEL . ARICLET,
RMC_Enable(TSB_RMCDO0);

BERIZIE RMC OEREZENEENET,
RMC_Init(TSB_RMCO0, &myRMC);

RMC F¥RJL 0 DZEZAIZT 5,
RMC_SetRxCtrl(TSB_RMCO, ENABLE);

E|Y3A& INTRMCRX_IRQHandler()IZT RMC Fv /)L 0 DE|YAHABERFREFLET
RMC_INTFactor myRMC_INTFactor;
myRMC_INTFactor = RMC_GetINTFactor(TSB_RMCO);

RMC F¥®JL 0 DY) —F — & HEREIMELET,
RMC_LeaderDetection myRMC _LeaderDetection;
myRMC _LeaderDetection = RMC_GetlLeader(TSB_RMCO);

RMC F¥ 3L 0 DRIET—HEMFLET . RIT.RMC Fv2IL 0 Z4IHAEL . BRIZLE

ER
RMC_RxDataTypeDef myRMC_RxDataDef;
myRMC_RxDataDef = RMC_GetRxData(TSB_RMCO);

7-9 RTC

TX03 RYTxS5)LRSA/\(RTC, CG, GPIO)A2HRAL-BELY T ILYILTT,

UTOBIMNEENET,
1. RTC O#HAE
2. RTC &
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JA—Fv—F:

main

enable RTC interrupt

v

RTC INIT

-«
v

RTC register set finish ?

Enable RTC Clock function

L

Y

Clear flag_rtc

RTCDisplaySec

HYoINT05S5.L0Oa—KEERBA:
*=9 . RTC E|YA#AIZ&D SLEEP E—FDHEBRHREETULET,
CG_SetSTBYReleaseINTSrc(CG_INT_SRC_RTC,
CG_INT_ACTIVE_STATE_FALLING, ENABLE);

RTC M##A{L T, RTC_DateTypeDef & RTC_TimeTypeDef #:&xEmL. £T—4EEB
#HELET, 22 TIE 2010/10/22 12:50:55, 24 BEIR R IA— v hEHHIRELLTLE

ED
Date_Struct.LeapYear = RTC_LEAP_YEAR_2;
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Date Struct.Year = (uint8_t) 10U;
Date_Struct.Month = (uint8_t) 10U;
Date_Struct.Date = (uint8_t) 22U;
Date_Struct.Day = RTC_FRiI;

Time_Struct.HourMode = RTC_24 HOUR_MODE;
Time_Struct.Hour = (uint8_t) 12U;
Time_Struct.Min = (uint8_t) 50U;

Time_Struct.Sec = (uint8_t) 55U;

oOvoETo—LBREEZIELET,
RTC_DisableClock();
RTC_DisableAlarm();

RTC #A 20 )tyk, 1HZ EYIAHDFFA], RTCINT DFRIZITLNET
RTC_ResetClockSec();
RTC_SetAlarmOutput(RTC_PULSE_1_HZ);
RTC_SetRTCINT(ENABLE);

RTC MOEHEEBMDEEZRELET,
RTC_SetTimeValue(&Time_Struct);
RTC_SetDateValue(&Date_Struct);

LRERERER. RTC LORSREDKTEHSL, RTC BIHBREHTLET. TR,
RTC YRu MAEEHALET,
NVIC_EnablelRQ(INTRTC_IRQn);

/* waiting for RTC register set finish */
while (fRTC_1HZ_INT != 1U) {

/* Do nothing */
}

fRTC_1HZ_INT = 0U;

/* Enable RTC Clock function */
RTC_EnableClock();

RTC BIYAHM 1 IEITRETHLIREEITL. TDHR.RTC BIVAAHERDVT %
TOWEY,

fRTC_1HZ INT = 1U;

CG_ClearINTReq(CG_INT_SRC_RTC);

RTC E|YAHFAE%R . F 2 BBDEMN/NA(FYTLED TARTLAIZEESNET,
TRIZ.E2EBHOEOREAEZEERTAEERLES,

Sec = RTC_GetSec();

tmp = Sec % 10U;

SegArrayDisplay(ledchar[tmp])

7-10 SBI

TX03 RYTxFILRESA/\(SBI, GPIO)ZERALI-BH LAYV TILYILTT,
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UTOBINEENET,
1. SBI %JE. 12C ##AE
2. 12C RRE—IZ&BT—E2TOtRADZEE
3. 12C RAL—TI2&BT—4270EADZE

‘ main ,

Set GPIO and Initialize for SBIO;
Enable SBIO interrupt

o ZO0—Fv—h

Set GPIO and Initialize for SBI1;
Enable SBI1 interrupt

Set 12C Tx data buffer and Tx number
Set 12C Rx number

12C start

12C end ?

Y

'

Check 12C received data

o YUINTOISLDOI—FEFHHA
F9. SBIO & SBI1 D GPIO # 12C E—FICEELFT .
SBI0_IO_Configuration();
SBI1_lO_Configuration();

RIZ SBIO F¥rI)LDFEAEL INTIZC A H—TJLICLET
myl2C.I12CSelfAddr = SELF_ADDR;
myl2C.I12CDatalLen = SBI_|2C_DATA_LEN_8;
myl2C.12CACKState = ENABLE;
myl2C.12CCIkDiv = SBI_I2C_CLK_DIV_328;
SBI_Enable(TSB_SBI0);

SBI_SWReset(TSB_SBI0);
SBI_Initl2C(TSB_SBI0, &myl2C);
NVIC_EnablelRQ(INTSBIO_IRQn);

RIZ SBL FrRILDFHAEE INTSBIL A R—TILIZLET,
myl2C.12CSelfAddr = SLAVE_ADDR;
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myl2C.I12CDatalLen = SBI_I2C_DATA_LEN_8;
myl2C.I2CACKState = ENABLE;
myl2C.12CCIkDiv = SBI_I2C_CLK_DIV_328;
SBI_Enable(TSB_SBI1);
SBI_SWReset(TSB_SBI1);
SBI_Initl2C(TSB_SBI1, &myl2C);
NVIC_EnablelRQ(INTSBI1_IRQn);

LR TEEIT o=, 12C E{ERBLET.
12C Z{E/\WI7EDITL.SBI TX 1\ I7—,N\VI7REZHR/RELET, TDE RX /\vT7
—%&9)T7LET,

[* Initialize TRx buffer and Tx length */

case MODE_SBI_I2C_INITIAL:

gl2CTxDatalLen = 7U;

gl2CTxData[0] = gl2CTxDatalen;

gl2CTxData[1] = 'T;

gl2CTxData[2] = 'O';

gl2CTxData[3] = 'S';

gl2CTxData[4] = 'H;

gl2CTxData[5] ='I';

gl2CTxData[6] = 'B';

gl2CTxData[7] = 'A’;

gl2CWCnt = 0U;

for (gICnt = QU; gICnt < 8U; gICnt++) {
gl2CRxData[glCnt] = OU;

}

gSBIMode = MODE_SBI_I12C_START;
break;

12C IRAMZENTLEMNESH, “SLAVE_ADDR” F—%% SBI_SetSendData()|ZsRELE
9. ZLT.EIEAMESBI_I12C_SEND"M 5 SBl T—R/N\YI7~AKRELET, TNk,
SBI_Generatel2CStart(TSB_SBI0) Z#EMALT. 12C BEZFBLET .

/* Check 12C bus state and start TRx */

case MODE_SBI_|2C_START:

i2c_state = SBI_Getl2CState(TSB_SBI0);
if (li2c_state.Bit.BusState) {
SBI_SetSendData(TSB_SBIO, SLAVE_ADDR | SBI_I2C_SEND);
SBI_Generatel2CStart(TSB_SBI0);
gSBIMode = MODE_SBI_I2C_TRX;
}else {
/* Do nothing */
}

break;

T—ARERE (X INTSBIO ICTIEEL., T—22EIL INTSBI1 ITTRELET,

INTSBIO /\UFST, 12C NRIREZERGL. TOIETI2C TRFEETOEREZRELE
T, 12C YRAZE{EH(E, SBI_SetSendData() TRDT—A2%FEEL. 12C TOERETH
[Z(Z. SBI_Generatel2CStop() T I12C ZZF1ELET,

void INTSBIO_IRQHandler(void)

{

TSB_SBI_TypeDef *SBIx;
SBI_|2CState sbi_sr;

SBIx = TSB_SBIO;
shi_sr = SBI_Getl2CState(SBIx);
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INTSBIL/\VES T, 12C NRREZIWMBL., TOETI2C AL—JZETOERERELE
9, SBl N\YI7DRIET—A2HAHLIL SBI_GetReceiveData() BA$ERUWLTITLVET,
2C FEIEREFTRA(CE>THIEILET,
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7-11 SIO/UART

7-11-1 $l: UARTO/UART2 B D5

TX03 RYZxS)ILRSA/\ (UART, GPIO)Z AW =52 T ILTOSS LT,

LUTOBINEENET:
1. UART JEELHHIE
2. UART X (Sl
3. F—4E{EIZ UARTO O TX EIYAH %
4. UARTO MbDT—2Z{EIZ UART2 O RX EIYiAH %A

e JO—F¥—h

Key LCD
Configuration

v

H LCD ON H

v

UART 10
Configuration

v

| uARTLInit | |

v

‘ Enable TX0 & RX2 interrupt ‘

A

‘ ‘ UART_SetTxData() ‘ ‘

<N
% v

UART?2 finish receiving?

o YU NTOTSLDOI—FEEH

*9°.GPIO BFEL UART OFEEETLVET,

GPIO RYTxFJLRZA/\ZELY, GPIO % UARTO [ZERELET .
GPIO_SetOutputEnableReg(GPIO_PE, GPIO_BIT_0, ENABLE);
GPIO_EnableFuncReg(GPIO_PE, GPIO_FUNC_REG_1, GPIO_BIT_0);
GPIO_EnableFuncReg(GPIO_PE, GPIO_FUNC_REG_1, GPIO_BIT_1);
GPIO_SetinputEnableReg(GPIO_PE, GPIO_BIT 1, ENABLE);

GPIO % UART2 [ZERELET,
GPIO_SetOutputEnableReg(GPIO_PF, GPIO_BIT_0, ENABLE);
GPIO_EnableFuncReg(GPIO_PF, GPIO_FUNC_REG_1, GPIO_BIT_0);
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GPIO_EnableFuncReg(GPIO_PF, GPIO_FUNC_REG_1, GPIO_BIT_1);
GPIO_SetinputEnableReg(GPIO_PF, GPIO_BIT_1, ENABLE);

UART_InitTypeDef BBERZERL. T—FEHELFET, ULTIEEEHTY,
UART _InitTypeDef myUART;

myUART.BaudRate = 115200U; /* baut rate = 115200 */

myUART.DataBits = UART_DATA BITS_8; /* no handshake, 8-bit data, clock by
baud rate generator */

myUART.StopBits = UART_STOP_BITS _1; /* 1-bit stop, LSB, W-buff enable */

myUART.Parity = UART_NO_PARITY;

myUART.Mode = UART_ENABLE_RX | UART_ENABLE_TX;

myUART.FlowCtrl = UART_NONE_FLOW_CTRL;

UART OF¥HIL 0 EF¥RIL 2 ZHFAILET,
UART_Enable(UARTO);
UART_Init(UARTO, &myUART);

UART_Enable (UART2);
UART _Init(UART2, &myUART);

SLERTEZITLN. TN UARTO MDIEEZIYAAE UART2 DZEEIYIAHZHFALE

NVIC_EnablelRQ(INTTX0_IRQn);
NVIC_EnablelRQ(INTRX2_IRQN);

T—REEEFIBLET  TXBUf (XXFFESITT,
UART _SetTxData(UARTO, TxBuf[0]);

T—270—NEYNDTOt AL UARTO EEE|YAH IL—F 2 & UART2 DZIEE|YIA
HIL—FUD ISR IZTHRTLET,

UARTO DEEEIY AHIL—F 2.

void INTTXO0_IRQHandler(void)

{
volatile UART _Err err;
if (TxCounter < NumToBeTXx) {
UART_SetTxData(UARTO, TxBuffer[TxCounter++]);
}else {
err = UART_GetErrState(UARTO);
}
}

UART2 Z{EEIYAHIIL—TF 2
void INTRX2_IRQHandler(void)

{
volatile UART _Err err;
err = UART_GetErrState(UART2);
if (UART_NO_ERR == err) {
RxBuffer[RxCounter++] = (uint8_t) UART_GetRxData(UART2);
}
}
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7-11-2 il YR—4Fyk

TX03 RYTxFILESA/3(UART, GPIO)E2E AL LAY T ILTATSLTY,

UTOHINEENET:

UART E%7E &#IEA1E

UART £ {EHI1E

T—ARZEIZUART @ TX E|YAHZEEA
UART IZ printf()BE%kZE 12—~ vk

Toggle Switch Configuration

SIO Configuration
SIO_Chinit

‘ Enable TX Interrupt ‘

Read Toggle Switch Info }47

Toggle Switch turned on?

P wDdPRE

o ZO0—Fv—h

ﬂ Read Toggle Switch Info

Printf and start to send data
to Hyper Terminal through

UART.
N——>
L Y
UART send
finished?
Y
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v N

send_char()

v

putchar()

Data process
finish?

Y

oI55 .L0Oa—KEERA
3. GPIO 2% EL. UART Z#H#ELET,

GPIO_SetOutputEnableReg(GPIO_PC, GPIO_BIT_0, ENABLE);
GPIO_EnableFuncReg(GPIO_PC, GPIO_FUNC_REG_1, GPIO_BIT_0);
GPIO_EnableFuncReg(GPIO_PC, GPIO_FUNC_REG_1, GPIO_BIT_1);
GPIO_SetinputEnableReg(GPIO_PC, GPIO_BIT_1, ENABLE);
GPIO_SetPullUp(GPIO_PC, GPIO_BIT_0, ENABLE);
GPIO_SetPullUp(GPIO_PC, GPIO_BIT_1, ENABLE);

UART_InitTypeDef #BERZERL. T—FEHELFET , LTIEHREHITT,

UART_InitTypeDef myUART;

* configure SIO1 for reception */

UART_Enable(UART_RETARGET);

myUART.BaudRate = 115200U; /* baud rate = 115200 */

myUART.DataBits = UART_DATA BITS_8; /* no handshake, 8-bit data, clock by

baud rate generator */

myUART.StopBits = UART_STOP_BITS _1; /* 1-bit stop, LSB, W-buff enable */
myUART.Parity = UART_NO_PARITY;

myUART.Mode = UART_ENABLE_TX;

myUART.FlowCtrl = UART_NONE_FLOW_CTRL;

UART _Init(UART_RETARGET, &myUART);

LRBEEZITL. EDE. UART DEEEIYAAZERICLETS,

NVIC_EnablelRQ(RETARGET_INT)

ZDHET—REEEFIBLET , CSTO TxBuffer [(EXF3FITY,

printf("%s\r\n", TxBuffer);

T—A70—DEYDTOtRIE UARTL EEEYAHIL—F D ISRICTETLET,
UARTO DEEEIYIAHIL—F .
void INTTX1_IRQHandler(void)

if (gSIORdIndex < gSIOWrIndex) { /* buffer is not empty */

UART_SetTxData(UART_RETARGET, gSIOTxBuffer[gSIORdIndex++]);
[* send data */
fSIO_INT = SET; /* SIO1 INT is enable */
}else {

/* disable SIO1 INT */

fSIO_INT = CLEAR;

NVIC_ DisablelRQ(RETARGET _INT);
fSIOTXOK = YES;
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printfOBA%MIE IAR 22 /315D putchar()%. RealView 22 /35D fputc()Za—/LL
TT—aHAETVES,

7-11-3 fl: UART FIFO

UART & GPIO #ERLEBELEYTILTOSSLTT,

UTOHINEENET:
1. UART & FIFO O#IEARTE
2. FIFO #{#MALT- UART O&*E2{E
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o ZO0—Fv—h

SIO
Configuration

‘ ‘ |:||:oconfiguratio‘n‘

UART
Configuration

UART_Init | |

| Enable TXO/1&RX0/linterrupt |

‘ PART_SethData(P ‘

N
UARTO receive
daW
Y Y
N
UART1 receive
data finis

"y

‘ ‘Rx buffer clear

o YU NTOYTSLDI—FEEH
412 GPIO MHFE L UART OFEAEETULVET,

GPIO FS4/\Z{#HL T, GPIO % UARTO & UART1 [ZERELET,
void SIO_Configuration(TSB_SC_TypeDef * SCx)

if (SCx == TSB_SCO0) {
TSB_PE->CR |= GPIO_BIT_0;
TSB_PE->FR1 |= GPIO_BIT_0;
TSB_PE->FR1 |= GPIO_BIT_1;
TSB_PE->IE |= GPIO_BIT_1;

} else if (SCx == TSB_SC1){
TSB_PC->CR |= GPIO_BIT_0;
TSB_PC->FR1 |= GPIO_BIT_0;
TSB_PC->FR1 |= GPIO_BIT_1;
TSB_PC->IE |= GPIO_BIT_1;

}

UART_InitTypeDef #&EAEHAEL. TR TDAVNERELE T UTIXREFITY,
UART _InitTypeDef myUART:;

* configure SIOO0 for reception */
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UART_Enable(UART_RETARGET);

myUART.BaudRate = 115200U; /* baud rate = 115200 */

myUART.DataBits = UART_DATA BITS_8; /* no handshake, 8-bit data, clock by
baud rate generator */

myUART.StopBits = UART_STOP_BITS _1; /* 1-bit stop, LSB, W-buff enable */

myUART.Parity = UART_NO_PARITY;

myUART.Mode = UART_ENABLE_TX|UART_ENABLE_RX;

myUART.FlowCtrl = UART_NONE_FLOW_CTRL;

UART _Init(UART_RETARGET, &myUART);

UART DRSA/1\ZFRAL T, UARTU/L DEFrRILDERIEVHIZEFITVETD,
UART_Enable(UARTO);
UART _Init(UARTO, &myUART);

UART_Enable(UART1);
UART_Init(UART1, &myUART);

FIFO O EEITLET,
UART_RxFIFOByteSel(UARTO,UART_RXFIFO_RXFLEVEL);
UART_RXxFIFOByteSel(UART1,UART_RXFIFO_RXFLEVEL);

UART_TXFIFOINTCtrl(UARTO,ENABLE);
UART_TXFIFOINTCtrl(UART1,ENABLE);

UART_RXxFIFOINTCtrl(UARTO,ENABLE);
UART_RXFIFOINTCtrl(UART1,ENABLE);

UART_TRxAutoDisable(UARTO,UART_RXTXCNT_AUTODISABLE);
UART_TRxAutoDisable(UART1,UART_RXTXCNT_AUTODISABLE);

UART_FIFOConfig(UARTO,ENABLE);
UART_FIFOConfig(UART1,ENABLE);

UART_RXFIFOFillLevel(UARTO, UART_RXFIFO4B_FLEVLE_4_2B);
UART_RXFIFOFillLevel(UART1, UART_RXFIFO4B_FLEVLE_4_2B):

UART_RXFIFOINTSel(UARTO,UART_RFIS_REACH_EXCEED_FLEVEL);
UART_RXFIFOINTSel(UART1,UART_RFIS_REACH_EXCEED_FLEVEL);

UART_RxFIFOClear(UARTO);
UART_RXFIFOClear(UART1);

UART_TXFIFOFillLevel(UARTO, UART_TXFIFO4B_FLEVLE_0_OB);
UART_TXFIFOFillLevel(UART1, UART_TXFIFO4B_FLEVLE_0_OB);

UART_TxFIFOINTSel(UARTO,UART_TFIS_REACH_NOREACH_FLEVEL);
UART_TxFIFOINTSel(UART1,UART_TFIS_REACH_NOREACH_FLEVEL);

UART_TxFIFOClear(UARTO);
UART_TxFIFOClear(UART1);

EEERERITLN. TD% UARTO/L DR EIYAAZEHRLET,
NVIC_EnablelRQ(INTTX0_IRQn);
NVIC_EnablelRQ(INTRX1_IRQn);

NVIC_EnablelRQ(INTTX1_IRQn);
NVIC_EnablelRQ(INTRX0_IRQN);
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RZIZ UARTO/L DEEEIVYIAAHEZEEIYAAHDE|Y AALE )L —F o EEHLET,
UARTO DiE{EEIY A H B )L—F 2

UART1 DEEE|Y A HNIB)L—F 2.

UART1 D ZEEIY A HMIB)L—F >

UART1 D ZEE|Y A~ NIB)L—F >

7-11-4 f5l: SIO

TX03 RYITFILRSA/\ (SIO, GPIO)E AW =Y T NLTadSLTY,

UTOEREENET,
1. SIO DEKRERE
2. YRA SI00&XL—7T SIO0 &M@ 1E &
3. EZEIZSIO EYAHEFEA
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o ZO0—Fv—h

Configure GPIO pins
used for SIO0 and
SIo1

v

Enable SIO0 and set
input clock

v

Configure SIO0
channel

v

Enable SIO1 and set
input clock

v

Configure SIO1
channel

v

Enable the interrupt

fSIO1TXOK == 1U

Y

fSIO1TxOK =0 U
Send SIO1 next data

fSIO0TXOK == 1U

Y

fSIO0TXOK =0 U
Send SIO0 next data

gSIOORdIndex >=
BufSize

Y,

fSIO1TXOK =0 U N
Disable SI01

v

101RdIndex >=
BufSize

Y

fSIO0TXOK =0 U
Disable SIO0

>
>

ISR for SIO0 Tx

4

fSIO0TXOK = 1U;

v
(End of ISR for SIO0 Tx>

ISR for SIO0 Rx

i

SI00_RxBuffer[gSIO0RdIndex++]
= SIO_GetRxData(SI00);

v
(End of ISR for SIO0 Rx)

ISR for SIO1 Tx

1

fSIO1TXOK = 1U;

v
<End of ISR for SIO1 Tx)

ISR for SIO1 Rx

i

SI01_RxBuffer[gSIO1RdIndex++]
= SIO_GetRxData(SI01);

v

(End of ISR for SIO1 Rx>
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o YU NTOYTSLDI—FEEH
x4 GPIO BBEL SIO DHEIEETLVETD,

GPIORY IS ILRS A% F LV, GPIOZ# SIO0 IZERELET . TN, SIO0 DFIHAEIEE
AREEREL. ANWVOVIDNERIEEFITNET,

/*Enable the SIO0 channel */

SIO_Enable(SI100);

[*initialize the SIOO0 struct */

SIO0_Init.InputClkEdge = SIO_SCLKS_ TXDF_RXDR;
SIOO0_Init.IntervalTime = SIO_SINT_TIME_SCLK_8;
SIOO0_Init.TransferMode = SIO_TRANSFER_FULLDPX;
SIOO0_Init.TransferDir = SIO_LSB_FRIST;
SIO0_Init.Mode = SIO_ENABLE_TX | SIO_ENABLE_RX;
SIOO0_Init.DoubleBuffer = SIO_WBUF_ENABLE;
SI00_Init.BaudRateClock = SIO_BR_CLOCK_T4;
SIO0_|Init.Divider = SIO_BR_DIVIDER_2;

SIO_Init(SI00, SIO_CLK_BAUDRATE, &SIOO0_Init);

SIO1 DMEALEBEREFERFEL. AHVOVIDDNEEEITVET,
[*Enable the SIO1 channel */
SIO_Enable(SI101);

[initialize the SIO1 struct */

SIO1_Init.InputClkEdge = SIO_SCLKS_TXDF_RXDR;
SIO1_Init.TransferMode = SIO_TRANSFER_FULLDPX;
SIO1_Init.TransferDir = SIO_LSB_FRIST;
SIO1_Init.Mode = SIO_ENABLE_TX | SIO_ENABLE_RX;
SIO01_Init.DoubleBuffer = SIO_WBUF_ENABLE;

SIO_it(S101, SIO_CLK_SCLKINPUT, &SIO1_Init);

SIO MEZEEIYAHEAMILET,
[* Enable SIO0 Channel TX interrupt */
NVIC_EnablelRQ(INTTXO0_IRQn);
/* Enable SIO1 Channel RX interrupt */
NVIC_EnablelRQ(INTRX1_IRQn);

[* Enable SIO1 Channel TX interrupt */
NVIC_EnablelRQ(INTTX1_IRQn);
/* Enable SIO0 Channel RX interrupt */
NVIC_EnablelRQ(INTRXO_IRQn);

FTRTOEREFEELITL., TOHR., T—HEEZTVET,
while (1) {

/* SIO1 send data from TXD1*/

if (FSIOLTXOK == 1U) {
fSIO1TxOK = 0U;
SIO_SetTxData(SI01, SIO1_TxBuffer[gSIO1WrIndex++]);

}else {
/*Do Nothing */

}
/* SIO0 send data from TXDO*/
if (fFSIO0TXOK == 1U) {
fSIO0TXOK = 0U;
SIO_SetTxData(SI00, SIO0_TxBuffer[gSIOOWrIndex++]);
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SIO0 EED ISR IZ T, EE R EEITLVET .

SIO0 ZIED ISR IZT, ZIE/N\VI7HIOT—AREZELET,

SIOLEED ISR [T T, EE R EEITLVET .

SIO1 Z{ED ISR ST, RE/N\VI7H LT —H4EZELFETS,

7-12 SSP

7-12-1 fil: SSPO A5 SSP1 A DMAC B53%

TX03 RYTTSILRSA/73(SSP, DMAC, GPIO)&ERL=Y>FILYI+TY,

UTOBEEHET,
1. SSPO % SPI RRAMET BERFEL. SPI AL—T LT HEE
2. DMACO #AEUMSEBEFE(SSPO TX)ET 5% EE DMACL #REMAEEE(SSP1I RX)
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MHAEYETBHRTE
3. T—AERETO—DIEFR: AE')->SSP0 TX—SSP1 RX—AE!)

main

\ 4

o ZO0—Fv—h

configure GPIO pins to
enable its SSP function

v

configure SSP modules
(SSPO as SPI Host,
SSP1 as SPI Slave)

v

configure DMA modules
(DMAO as Memory to SSPO Tx,
DMAL as SSP1 Rx to Memory)

\ 4

Wait DMA1 Finish Transmit Flag
(be set in DMA1 interrupt)

v

Compare the data in destination
with source

) 4

While(1)

o YIUTNTOTSLOI—FLEEREA
UTIXLEET7A—Fv—FD main.c TY,
int main(void)

{
GPIO_SetSSP();
initSSP();
INitDMA();

/* Wait the end of transmission */
while (TxEndFlag != DONE) {

/* Do nothing */
}

/* now DMA is finished, Set a Break Point here, */
[* after function Buffercompare() is called, result == SAME */
result = Buffercompare( SRC_Buffer, DST_Buffer, BUFFER_SIZE);
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while(1) {
/* do nothing */
}

}

L 5CRA% GPIO_SetSSP(), initSSP(), InitDMA()D &ML, a—FDarvrESELTL
AN

7-12-2 fl: SSPO ILZIL—F1\w%H

TX03 RYTZTT LRS54 /N(SSP, GPIO)&EALI= YT ILYTRTT,

UTOHEEHET .
1. SSPO ME%EEMHELE
2. BETEZEZETIN—TN\VIE—FDHT
o ZA—Fx—F

main

!

configure the SSP module

v

enable loop back mode for self test

v

enable and run SSP module

v

initialize LED

send data if Tx FIFO is available

Compare data to check
Y if TX/Rx is right

Store date to Rx_Buf]]
v

Display LEDs

]
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o YT NTOTSLDI—FEERH
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7-13 TMRB

7-13-1 fl: AA%4<
TX03 RIYTxSILRSA/N(TMRB, GPIO)2EAL-fE LY T TOYSLTT,
UTDFINEENETT:

1. TMRBO MO#J#i1t
2. 1ms ONAEA<
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e JO—F¥—h

Initialize LED

INTTBOO_IRQHandler

tbcount++
tbcount >= 500?

A 00ms is up?
Set TMRB initial struct
mode: interval timer
clock: 1/8PhiTO Y
LeadingTiming/ N v
TrailingTiming: 1ms tbcount=0
up-counter: auto clear reverse LED
TMRB_Enable >
Enable the TMRB h 4
¢ End
TMRB_Init
Set initial struct to
register

v

NVIC_EnablelRQ
Enable TMRB
INTTBOO interrupt

v

TMRB_SetRunState
Start to run the timer

N

Y
While(1)

End

o YUIANTOTSLOI—FEHA

RAIZLED ##)#MEL . LED Z = ATLET,
LED_ Init(); /* LED initialize */
LED_On(LED_ALL); /* Turn on LED_ALL */

TMRB R ERDEEAREREL TMRB E—K., /0y, 7yThoo40U7 Ak, BH
ETA—TAZRTELFT . COHUTILTIE. Ims OFEAET 1 —TA4EHRELET,
TMRB_1MS <#%0l&, 0x1388 TY , (pTO=fsys=10MHz * PLL* = 40MHz, ftmrb =
1/8¢TO = 5MHz, Ttmrb = 0.2us, 1ms/0.2us = 5000 = 0x1388 (Y OvIREIZDLNTDEH
HilX CC EEZSRLTEELY)

TMRB_InitTypeDef m_tmrb;
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m_tmrb.Mode = TMRB_INTERVAL_TIMER,;
m_tmrb.CIkDiv = TMRB_CLK DIV_8;
m_tmrb.TrailingTiming = TMRB_1MS;
m_tmrb.UpCntCtrl = TMRB_AUTO_CLEAR;
m_tmrb.LeadingTiming = TMRB_1MS;

[* internal timer */

[* 1/8PhiTO */

[* periodic time is 1ms */
[* up-counter auto clear */
[* periodic time is 1ms */

TMRB EDa—I)LZEMICLI-%. DHILEEAXREEEDL O RAIZERELET,
INTTBOO E|YAH (Ims CEIZRIMEZF/IZLET , ZRIC TMRB £E8ESEF T,

TMRB_Enable(TSB_TBO);
TMRB_Init(TSB_TBO, &m_tmrb);
NVIC_EnableIRQ(INTTBO_IRQn);
TMRB_SetRunState(TSB_TB0, TMRB_RUN);

/* enable the TMRBO */

/* initial the TMRBO */

/* enable INTTBO interrupt */
[* run TMRBO?*/

A UIL—F 1L, "While(1) "IZAY, BVAHDHEEEFEET , EIYIAHIL—F2T
[T, h OB THOUREITLN,. 500ms #HO T BE, LED 2 RESENIUNER

FRLEYT,
tbcount++;
if (tbcount >= 500U) {
tbcount = 0U;
/* reverse LED output */
ledon = (ledon == 0U) ? 1U : 0U;
if (OU == ledon) {
LED_Off(LED_ALL);
} else {
LED_On(LED_ALL);

} else {
/* do nothing */
}

7-13-2 #l: PPG B H A

/¥ 500ms is up */

TX03 RYTTF)LRSA/\(TMRB, GPIO)£E AL # LAY T ILTOTSLTT,

UTOHNEENET:
1. TMRB6 D #JHA1E
2. PPG HEED R E LR
3. PPGTa—TADFHE
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e JO—F¥—h

main

SWITCH, LCD port

initialization
v :
Set TBxOUT pin for TMRB_SetDoubleBuf
PPG output Enable double buffer
Set TMRB initial struct L
mode: interval timer
clock: 1/8PhiTO TMRB_SetRunState
TrailingTiming: 500us Start to run the timer
LeadingTiming:
450us(10%)

up-counter: auto clear

Set TMRB flip-flop struct
control: clear to 0
reverse trigger: match
cycle and duty

v

TMRB_Enable
Enable the TMRB

v v
v Change nex;aLtiadmngmmg LeadingTiming rate =

TMRB_Init 10%
Set initial struct to 10%->25%->50%->75%->90%

register

v

TMRB_SetFlipFlop
Set flip-flop struct to
register

o HUINTOTSLOI—FESHRHA
F9 . LCD ERAMYFDHHEIIEZEITLN, PPG HARIZ PK1 % TB6OUT IZERELET,
/* LCD & switch initialization */

LCD_Configuration();
SW._Init();

/* Set PA5 as TB6OUT for PPG output */
GPIO_SetOutput(GPIO_PA, GPIO_BIT_5);
GPIO_EnableFuncReg(GPIO_PA, GPIO_FUNC_REG_2, GPIO_BIT_5);

TMRB DO#EAE B#EEAZEBL. TMRB £—K, 4099, 7yThOUa29)7HRE. 4
DI, Ta—T1ERELFTFT . COFITIX 500us DY AVILEHZRET 5=, TMRBETIME
IUOZEELTHYET, 2OTH0O1E 0x09C4 TY ., (@TO = fsys = fc = 10MHz * PLL *
= 40MHz, ftmrb = 1/8 ¢T0 = 5MHz, Ttmrb = 0.2us, 500us/0.2us = 2500 = 0x09C4 (V8w
VERFEDEFHMIE CC EESRBLTZAELY)
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TMRB_InitTypeDef m_tmrb;

m_tmrb.Mode = TMRB_INTERVAL_TIMER; [* internal timer */

m_tmrb.ClkDiv = TMRB_CLK_DIV_S8; /* 1/8PhiTO */

m_tmrb.TrailingTiming = TMRB6TIME; [* trailing timing is 500us */

m_tmrb.UpCntCtrl = TMRB_AUTO_CLEAR; [* up-counter auto clear */

m_tmrb.LeadingTiming = LeadingTiming[Rate];  /* leading timing, initial value
10% */

2)y7 7Ry 7R REEREREL. 7)yT o0y T HIE. RENIASIRERELE
¥ REEMNAE Ta—TA—EHAMINE—BTDIIIHRELETT .
PPGFFInital.FlipflopCtrl = TMRB_FLIPFLOP_CLEAR;

PPGFFInital.FlipflopReverseTrg=TMRB_FLIPFLOP_MATCH_TRAILINGTIMING|
TMRB_FLIPFLOP_MATCH_LEADINGTIMING;

TMRB EDa—/)LZEHFAIL, BEL DR ZIZHEAMEEER, 7y T o0y T EREER
ELET A TILNYT7EHAL, T T FrieeaZ1bICLFET, &REIC. TMRB &)
ESEET,

TMRB_Enable(TSB_TB6);

TMRB_Init(TSB_TB6, &m_tmrb);

TMRB_SetFlipFlop(TSB_TB6, &PPGFFInital);

/* enable double buffer */

TMRB_SetDoubleBuf(TSB_TB6,ENABLE, TMRB_WRITE_REG_SEPARATE);
TMRB_SetRunState(TSB_TB6, TMRB_RUN):;

AAYFIREBOELEZFE. REDT1—T1IKEE% LED [CRRLFET,
do { /* wait if switch is Low */
keyvalue = GPIO_ReadDataBit(KEYPORT, GPIO_BIT_0);
LeadingTiming_display(); /* display current leading timing */
} while (GPIO_BIT_VALUE_0 == keyvalue);

AAYFIRRENEILTHE, FROKIIT2—T—ZHELET,
10%->25%->50%->75% ->90%Z D& B/ 90%M5 10%IZHYET,
Rate++;
if (Rate >= LEADINGTIMINGMAX) {
Rate = LEADINGTIMINGINIT;
} else {
/* Do nothing */
}

TMRB_ChangelLeadingTiming(TSB_TB6, LeadingTiming[Rate]); /* change
leading timing rate */

Ti—T/1DEHAE:
TrailingTiming = 500us, ftmrb = 1/8 fphiTO = 5MHz, Ttmrb = 0.2us (CH 5D ZBET 5
INGA—HRIF. CC REITLVERBYFEY)

LeadingTiming = 10%: High fig(& 500*10% = 50us, Low 1&(& 500-50 = 450us, A4
{E = 450us/Ttmrb = 0x8CAU

LeadingTiming = 25%: High 1&l& 500*25% = 125us, Low figl& 500-125 = 375us, A7~
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4 {E= 375us/Ttmrb = 0x753U

LeadingTiming = 50%: High i&l& 500*50% = 250us, Low figld& 500-250 = 250us, 719>
A {E= 250us/Ttmrb = Ox4E2

LeadingTiming = 75%: High i&l& 500*75% = 375us, Low fgld& 500-375 = 125us, /179>
S{E = 125us/Ttmrb = 0x271

LeadingTiming = 90%: High &% 500*90% = 450us, Lowg(& 500-450 = 50us, ho> 4
fiE = 50us/Ttmrb = OxFA

NEFERFAELXNSRKRO -T2 —TAEDEFITT,
uint32_t LeadingTiming[5] = { 0Ox8CAU, 0x753U, 0x4E2U, 0x271U, OXFAU };
[* leading timing: 10%, 25%, 50%, 75%, 90% */

7-14 VLTD

TX03 RYTTSILRSA/\(VLTD, GPIO)ZRAW =Y T I TRITSLTT,

ZOBITIEUTEITVET,
1. VLTD O#1#A1E,
2. VLTD RREEDQ#HIE,
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o ZO0—Fv—h

System initialization NMI_Handler
(including LED)
 / s this NMI generated _
) by VLTD?
Select VLTD detection §
voltage
Turn on LED
/ and print “Low Voltage!” .
Enable VLTD
' s the supply
oltage normal?
while (1) N Y
Y Turn off LED
and print “High Voltage!” .

Bl

) /
End End

o YU NTOYTSLDI—FEEH
BUICORTLEMRIELES, FHEEA WDT ZIE|YAALZ R T51-6 WDT £EMIZLE
TO

WDT_Disable ();
LEDInit();

BRHEBEDHREE VLTD BIEFFAILET S
VLTD_SetVoltage(VLTD_DETECT_VOLTAGE_46);
VLTD_Enable ();

ZFD#%. while(L)L—F&EFT,
VLTD WERBEEDETEHREL NMI OREEZRET S LEDERLTL. 2—3IFILor>
FoICAYE—DFRRLET,

if (CG_GetNMIFlag().Bit.VoltageDetection == 1U) {

LedOn(LED3);
#ifdef DEBUG
printf("Low voltage!\n");
#endif
ZD#%. BEREENEREICRSE.LED THELL. F—IFILI4URIITAvE—DFRRL
Y9,
while (VLTD_GetStatus() == 1U)

{
__NOP();

65 CMDR-M384UE-01J



TOSHIBA

}
LedOff(LED3);
#ifdef DEBUG
printf("High voltage!\n");
#endif
}
&#%IZ NMI_Handler)BI$IZRYE T,

7-15 WDT

TX03 RYTTSILRSA/\ (WDT, GPIO) OFASSLHYLTILTT,

COBITIHEUTZEITVET,
1. WDT O #I4A1E,
2. DEMO1 Tl&, #—/A—70—FI[ZWDT YU 7%1TH T . NMI BV AAEHRESEFT,
3. DEMO2 Tl&, A—/A\—7RA—#IZWDT Y 7%4TL\. &8 LEDO =il EFT,

e YUTNTOTSLDOI—FEERA

LUTOI—FIEWDT O#IEEDFITY . B EFEAY 2/°25/fsys [T&h  A—/\—DJ0—BF(C

NMI E|YAAEFKELET
WDT _InitTypeDef WDT _InitStruct;
WDT _InitStruct.DetectTime = WDT_DETECT_TIME_EXP_25;
WDT _InitStruct.OverflowOutput = WDT_NMIINT;

WDT Z#H#i1EL . TD& WDT ZF#ILET,
WDT _Init(&WDT _InitStruct);
WDT_Enable();

DEMO1 Tl NMI BlYAAHDREZFLET .
while(1)

{
}

DEMOL1 Tl&. NMI E|YIAH FERFIZ WDT 221k (L. LED1 O SifE{E1ELET,
WDT_Disable();

DEMO2 Tl&, WDT 2 7%4TL)\, ®IZ LEDO ZHHSEET,
WDT_WriteClearCode();

7-16 ENC

7-16-1 fl: EIERHRH

TX03 RYITSILRSA/ENC, GPIO)ZRW =4I TOYSLTY,
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UTOHNEENET:
1. ENCO O#)EA1t
2. RA—ILIIADEIEREH

e 7O0—F¥—t

LED _Init
Inifialize LED

.

ENC_|nit
Set Initial struct to register

Initialize GPIO for EMC

r

ENC_Enable
Enable the ENC

While(1)

f_enc = ENC_GetENCFlag(ENO)
Get the flag of ENG

g _flag = {_enc Bit, RotationDirection;

LED OniLED):
Delay2ienccount);

Y

LED_CHMRLEDA);
Delay2{enccount);
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INTENCO_IRQHandler

Y
enccount < 30U? enccount > 10U?
Y Y

v v

enccount = 10U enccount++ enccount-- ‘ enccount = 30U

YoINITaJdS5L0a—FEERBA
TX03 RYTzFILESA/NENC)ERAWNWTHRA—ILI IV RDEEFEETEHHTILT
AJSLTY,

F9 . FlAR—F LD LED ##H#ELET,
/* LED initialization */
LEDInit();

ENC #IEHLBEAREREL., ENCO Z4IEELFET .
/* ENCO initialization */
m_enc.ModeType = ENC_ENCODER_MODE;
m_enc.PhaseType = ENC_TWO_PHASE;
m_enc.CompareStatus = ENC_COMPARE_DISABLE;
m_enc.ZphaseStatus = ENC_ZPHASE_DISABLE;
m_enc.FilterValue = ENC_FILTER VALUES3];
m_enc.IntEn = ENC_INTERRUPT_ENABLE;
m_enc.PulseDivFactor = ENC_PULSE_DIV1;

ENC_Init(ENO,&m_enc);
ENC_SetCounterReload(ENO,0xFFFU);

GPIO % ENCO [ZEXELZE 9, PDO & PD1 [£ ENCO AAIZHELET .

/* GPIO initialization */

GPIO_SetInputEnableReg(GPIO_PD, GPIO_BIT 0, ENABLE);/*Set PDO as
input */

GPIO_EnableFuncReg(GPIO_PD, GPIO_FUNC_REG_1, GPIO_BIT_0);/*Set
PDO as ENCAOQ */

GPIO_SetinputEnableReg(GPIO_PD, GPIO_BIT_1, ENABLE);/*Set PD1 as
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ENCO & ENCO BV AAZFFFRILET .

RA—ILIIADEEZHRHT 57-6 ENCO DOEERAMEHIREZIRIGLET , Bk
#HISCTLEDL #migLET,

ENC Ao hE, EESLI=3 T, F|VAAHIL—F o TEILLET .
RA— LY RN EIARIZEEET BE ENC A924h 10 £TRAE ENC Ao RiE
30 [ZRY.ENC h 4 30 TR HEENC hoVEN 10 ITRYET .

7-17 PMD

7-17-1 fl: LM A

TX03 RYZTSILESA/\ (PMD, GPIO) OFATSLYUTILTT,

COFITIEUATEITVES,
1. PMD & GPIO #1841t
2. EMG RERHEH B
3. EMG RERHHANSEEHH~DIREZEL
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o ZO0—Fv—h

main

A 4

PMD_IO_Config()
Configure GPIO for PMD

A 4
PMD_PWM_Config()
Configure PMD PWM

PMD_Enable(PMD1)
Enable the PMD

) 4

While(1)

A 4

gState =
PMD_GetEMGCondition(PMD1)
Get the EMG protection conditon

N—>

gState ==
EMG_PROTECTION

Do nothing

Y

i

PMD_BackToNormal()
Back EMG protection to normal

o YUTINTOTSLDOI—FERHA
F9 LED. PMD. GPIO O#HLETULVET,
/* LED initialization */
LEDInit();

/* GPIO configuration*/
PMD_10_Config();

/* PMD PWM configuration*/
PMD_PWM_Config();
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DEMO_U_PHASE E&% {725 &.DUTY E—FIZ U HHEBETY,
DEMO_3_PHASE E&%17215& . DUTY E—RIX 3 MBMIITY,
/* PMDL1 initialization */

m_pmd.CycleMode = PMD_PWM_NORMAL_CYCLE;
#ifdef DEMO_U_PHASE

m_pmd.DutyMode = PMD_DUTY_MODE_U_PHASE; /* U-phase in
common */
#endif
#ifdef DEMO_3 PHASE

m_pmd.DutyMode = PMD_DUTY_MODE_3 PHASE; [* 3-phase
independent */
#endif

m_pmd.IntTiming = PMD_PWM_INT_TIMING_MINIMUM;

m_pmd.IntCycle = PMD_PWM_INT_CYCLE_1,;

m_pmd.CarrierMode = PMD_CARRIER_WAVE_MODE_1; /* PWM mode 1
(center PWM, triangle wave) */

m_pmd.CycleTiming = Ox3FFFU;

PMD_Init(PMD1, &m_pmd);

SHDAURTEEZRELET,
DUTY E—FMAN U B EDIHE. UHBERILHE A TT,

DUTY E—FM 3 HEMIZDHZE. YIVW TNENDH AT,
PMD_ SetAllPhaseCompareValue(PMD1,0x0FFFU,0x1FFFU,0x2FFFU);

PMD B)MEZEFRILET
PMD_Enable(PMD1);

EMG RERHEDHEZITVET . RERHLIKEDH S LEDL ALTL. EMG RE1R
HEANOBREHNARLET  REBRLIRETIILZVE S LEDLELILEY,
while(1){
/* Get the EMG protection condition*/
gState = PMD_GetEMGCondition(PMD1);
/* Judge the EMG protection condition */
if (gState == EMG_PROTECTION) {
/* LED1 will light on if the condition is in protection */
LED_On(LED1);
/* Back EMG protection to normal */
PMD_BackToNormal();
Delay(1000V);
} else {
/* LED1 will light off if the condition is not in protection */
LED_Off(LED1);
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